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Bedell, Bishop of Ohio, and Mrs. Bedell. In 
issuing this second edition in a somewhat 
different form, I have inserted a chapter on 
" Final Cause," and used materials from Dr. 
A. R. Wallace's recently published work on 
" Darwinism." 



PREFACE. 



In my first published work, " The Method 
of Divine Government." I sought to unfold the 
plan by which God governs the world, and I 
found it to be in an orderly manner — that is, 
by law. As having pursued this line of re- 
search, I was prepared to believe that there 
might be the like method in the organic king- 
doms, and to listen to Darwin when he showed 
that there was a regular instrumentality in the 
descent of plants and animals. I noticed that 
he and others, such as Lewes, Huxley, and 
Spencer, who took the same view, were not 
swayed by any religious considerations, and 
that religious people generally were strongly 
prepossessed against the new doctrine. But I 
saw, at the same time, that Darwin was a most 
careful observer, that he published many im- 
portant facts, that there was great truth in the 
theory, and that there was nothing atheistic in 
it if properly understood — that is, in the ac- 
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iknowledged tenet of the government of or- 
Iganic nature by means and according to law. 

I felt it to be my only course not to reject 
the truth because it was proclaimed by some 
who turned it to an irreligious use, but to ac- 
cept it wherever it might lead, and to turn it 
to a better use. I let it be known that while 
I thought there was truth, I believed there 
was error in the common expositions of evo- 
lution, and that the work of the coming age 
must be to separate the truth from the error, 
when it would be found, I was sure, that this, 
like every other part of God's work, would 
illustrate his existence and his wisdom. 

When I was called from the Old World to 
the office which I now hold as president of an 
important college, I had to consider — I re- 
member seriously pondering the question in 
the vessel which brought me to this country — 
whether I should at once avow my convictions 
or keep them in abeyance because of the preju- 
dices of religious men, and lest I might un- 
settle the faith of the students committed to 
my care. I decided to pursue the open and 
honest course, as being sure that it would be the 
best in the end. I was not a week in Prince- 
ton till I let it be known to the upper classes 
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of the college that I was in favor of evolution 
properly limited and explained ; and I have 
proclaimed my views in lectures and papers in 
a number of cities and before various associa- 
tions, literary and religious. I have been 
gratified to find that none of the churches has 
assailed me, and this has convinced me that 
their doubts about evolution have proceeded 
mainly from the bad use to which the doctrine 
has been turned. I am pleased to discover 
that intelligent Christians are coming round! 
gradually to the views which I have had the' 
courage to publish. 

I have all along had a sensitive apprehension 
that the undiscriminating denunciation of evo- 
lution from so many pulpits, periodicals, and 
seminaries might drive some of our thought- 
ful young men to infidelity, as they clearly 
saw development everywhere in nature, and 
were at the same time told by their advisers 
that they could not believe in evolution and 
yet be Christians. I am gratified beyond 
measure to find that I am thanked by my 
pupils, some of whom have reached the high- 
est position as naturalists, because in showing 
them evolution in the works of God, I showed 
them that this was not inconsistent with reli- 
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gion, and thus enabled them to follow science i 
and yet retain their faith in the Bible.' ' 

' As I am a mere amateur naturalist (at one time a very enthusi- 
astic one) I have laid these papers before my former pupils, now emi- 
nent naturalists. Dr. Macloskie, Professor of Natural History, Dr. 
Scott, Professor of Geology, Dr. Osborn, Professor of Comparative 
Anatomy, in Princeton College, and accepted their corrections. I 
have made use of the able works of Dana, LeConte, and Geikie on 
geology; also of Dawson's "Story of the Earth and Man," of 
Cope's " Origin of the Fittest," of Conn's " Evolution of To-day," 
and of Wallace's " Darwinism." 
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CHAPTER I. 

THE STATE OF THE QUESTION. 
I. 

Evolution and Causation. — Evolution, 
the drawing of one thing out of another, is 
deep in nature. It proceeds from causation, 
which is universal. In the world things are so 
connected that eve ry one thing proceeds from 
some other, and al l things from G od. This 
arises from the universal action of causation. 
A cause (in physical nature) develops into an 
effect, and an effect is an evolution from a 
cause. The All-Mighty God, in all his works, 
might have acted immediately — that is, with- 
out any creature instrumentality. He might 
have produced crops and cattle, heaved up 
mountains and lowered plains, determined 
birth and death without the use of means of 
any kind. But in this case I do not see how 
mankind, with their present faculties, could 
have anticipated any of these occurrences, as 
it is only by the preparations for them that we 
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know that they are coming. God has been 
pleased to arrange instead that every physical 
event has a physical cause, — the only exception 
being the miracles of the Old and New Testa- 
ments, which serve their purpose because they 
are exceptions. Causation is universal in 
physical nature, and causation develops all 
we see, or, to express it otherwise, all that we 
see is evolved from causes. We shall see that 
the evolution of plants and animals is pro- 
duced by organized causes. 

II. 
Nature of Causation. — I do not mean to 
enter into the deep discussions on this subject. 
We know a little more of causation in these 
later years. All natural causation is produced 
by two or more bodies acting on each other, 
the effect being that both are changed. A 
ball in motion strikes a ball at rest ; this con- 
stitutes the cause, and the effect is that the 
ball in motion is stayed, and the ball at rest 
moves, the two constituting the effect. It 
has to be added that heat is produced by 
the impact, being part of the effect. A 
stone strikes a board ; this is the cause, and 
the effect is the stone arrested in its course 
and the board broken. Cold air blows on a 
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living plant ; this is the cause, and the effect 
is the temperature of the air insensibly- 
affected and the plant killed. Causes always 
consist of two or more agents called con- 
causes ; effects consist of the same agents 
changed. The effects, which are also dual or 
plural, are ready with other agents to act as 
causes. Nature thus becomes reticulated and 
flexible. _Th£^v.Qlmtipn of living beings is an 
organized caus ation. 

III. 
Development in Nature. — Suppose that 
nature, as created by God at the beginning, 
consists of a hundred or a thousand agents. 
These act upon each other according to their 
properties, and new products are ever appear- 
ing. There can be no impropriety in saying 
that they are evolved from their antecedents, 
which have the power of developing them. A 
complex effect is the evolution of a complexity 
of causes — say the downfall of the Roman 
empire, or the Renaissance of the fifteenth 
century. Such is God's method of distribu- 
ting causes throughout the cosmos. It is our 
business not to rebel against the plan, but to 
fall in with it and profit by it. We can so far 
see its beneficial tendency. Looking to the 
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causes operating, we can from the present so 
far find out the past and forecast the future. 
We can take advantage of these causes and 
combinations of causes to develop the results, 
general and special, which we wish to accom- 
plish. Limited though our view be, we can 
see that the method is worthy of God, and 
suited to the intelligence of man. We sow in 
spring because we know that the seed will 
produce fruit in harvest. 

We are all familiar with organic develop- 
ment, though we may not have been giving it 
this formidable name. We are privileged to 
be descended from parents. Of mature age, I 
know that I am developed from the boy of six 
as I remember him going to school. Our 
horses, our cattle, and dogs are of a breed 
which can be determined. The bread we eat 
sprang from seed. We do not complain of 
these evolutions ; we do not denounce them 
as atheistic. We are grateful for some of 
them ; as, for example, that we have been 
nursed by a mother's love and watched over 
by a father's care. The new evolutions of 
plants and animal races which we are now 
called to consider, may only be a farther evo- 
lution of the old ones. Possibly the one set 
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may be no more atheistic than the others. 
Both may be illustrations of Divine method, 
of which we can so far see the wisdom. 

IV. 

The Question between Evolutionists 
AND Non-Evolutionists. — " No man can find 
out the work that God maketh from the begin- 
ning to the end." But though human science 
cannot go back to the beginning nor go on to 
the end, and while there is much in the middle 
that is concealed, there are whole provinces 
which we can inquire into and come to know. 
"We know in part." We now know not a 
little about the generation of our earth, and of 
the plants and animals upon its surface. And 
we can tell much about the order in which 
animated beings appeared. But there is a 
keen dispute as to how they were produced. 

All admit that there is system in the produc- 
tion of the organic world. Those who have no 
faith in a power above nature, ascribe it to 
physical forces. Religious people, so far from 
denying this, should at once admit and pro- 
claim it ; and seek to find out what the forces 
are and the laws they follow. We cannot 
allow God to be separated from his works, and 
so we must resolutely hold that God is in the 
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forces arranged into an order — that is, laws, 
which we find it so interesting to observe. 

But this is not just the burning question of 
the day. There is a perplexing confusion in 
the statement of the question. It has been 
misunderstood \>y_ religious, it has been per- 
verted by irreligious, people. The former 
often speak of it as being : Whether all things 
are to be ascribed to God, or a portion to 
God, while the rest is handed over to material 
agency? In maintaining this latter view they 
furnish an excuse or pretext to those who 
would ascribe the descent of plants and ani- 
mals to mechanical agency. The great body 
of naturalists, all younger than forty, certainly 
all younger than thirty, are sure that they see 
evolution in nature ; but they are assured by 
-thei r teachers or the religious press that, if 
esoilution „dQ£S.„fiYery__thing> Jhere is nothing 
left for Godjojdo^and they see no proof of 
his~existence. Many a youth is brought to a 
crisis in his belief and life by such a represen- 
tation. He feels that he must give up either 
his science or his faith, and his head is dis- 
tracted, and his heart is tortured till feelings 
more bitter than tears are wrung from it. 

The question is said to be. Whether the| 
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origin of species and descent of living creatures i 
are by supernatural power or natural law, byj 
Creator or creative action, by design or by 
mechanism, by contrivance or by chance, byi 
purpose or without purpose. 

Mr. Darwin, followed by Dr. Romanes, and 
many others, is constantly drawing the dis- 
tinction in this form : between " natural selec- 
tion^ and " supernatural design," between 
"natural law" and "special creation." Now 
the difference between the two opposing theo- 
ries as thus put is misleading, and this whether 
put by disbelief or by belief. The supernatural 
power is to be recognized_in the natural law. 
The Creator's power is executed by creature 
action. The design is seen in the mechanism. 
Chance is obliged to vanish because we see 
contrivance. There is purpose when we see 
a beneficent end accomplished. S upernatu ral 
desig n p roduces natural selectio n. Special 
creation is includ ed in universal creation . 

A question is often settled by being properly 
stated. The status qucestionis, as the scholas- 
tics expressed it, is here not between God and 
not-God, but between God working without 
means and by means, the means being created 
by God and working for him. There may be 
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evidence of design, of contrivance, and purpose 
in the very means employed. If an optician 
brings me a microscope I have only to examine 
it to discover design in it, but I may have as 
clear proof of purpose when I visit his shop 
and see him manufacturing the instrument. 
There is nothing atheistic in the creed that 
God proceeds by instruments, which we may 
find to be for the good of his creatures. There 
may be a want of reverence toward God and 
truth when there is evidence laid before us in 
its favor and we refuse to look at it. I shouldf 
discover God in the human frame, on the sup-l 
position that he created it at once, but I haves 
quite as satisfactory evidence on the supposi- 
tion that he produced it by a father and mother, ! 
and provided that it should grow to maturity! 
by a natural process. In the geological de- 
velopment I am privileged as it were to enter 
God's workshop and see his modes of opera- 
tion, and the result reached so full of provisions 
in bones, muscles, joints, for the good of the 
creature. 

V. 

Tendency of a Set of Causes to Differ- 
entiate AND Integrate. — Our cosmic system 
consists of a number of elements, supposed at 
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present to be seventy, and of the properties 
possessed by them, such as gravitating, me- 
chanical, and chemical power ; these with an 
order or collocation imposed on them by God 
at the beginning. As they begin to act, which 
they do by their very nature as imparted to 
them by God, they differentiate. Things con- 
joined separate, complexities being dissolved 
by some of the composites having greater affin- 
ities to other things. There commence at the 
same time integrations ; and new_ combina- 
tions are formed by gravitation, by chemical 
affinity,~and other powers. These two pro- 
cesses are continually going on. At last, how- 
ever, many integrations become fixed, so that 
they never change. Some have supposed that 
carbon is not an element, but a compound 
which cannot be dissolved in ordinary circum- 
stances. Thus sea and land are distributed, 
mountains and rocks are formed, lakes and 
rivers are spread out. If or ganism s arejmled, 
as they undoubtedly are, by the l aw of cause 
and effect,~thei:^e7niust bejOilcejyariation and 

conservation in thei r acti ons. 

„.,- ^^ 

Uniformity with Variations in Organ- 
isms. — Plants and animals are the result of 
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combinations, being composed of oxygen, hy- 
drogen, carbon, and nitrogen, the elements 
which form the most stable combinations, with 
a few others not so universally present. These 
are made, always by the power of God, to dif- 
ferentiate and combine into divisions, which 
are appropriately called Kinds. There are 
classes which are entitled to be called Natural ; 
such, for example, is the division into fishes, 
amphibians, reptiles, birds, and mammals. The 
resemblance in the objects in the Kind is pro- 
duced by their being of the same composition, 
but mainly from their being descended from a 
seed or germ which is a concentrated combina- 
tion of powers. While there is a sameness 
there is also a variation. This may be pro- 
duced by the mutual action of the elements 
within the organism itself. It is thus, for ex- 
ample, that old age and death are brought 
upon living beings. But the most conspicuous 
a,gent is what is cjilled EnyjfonmenE Every 
object has surroundings which act upon it. A 
fertile soil makes a plant grow and expand, 
while a barren soil dwarfs it. 

VII. 
Classification by Ramification. — The clas- 
sification of organisms is not now made as it 
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used to be — by concentric circles within circles, 
genera within orders, and species within gen- 
era — but rather by ramification, with trunk and 
branches, branchlets, twigs, and leaves. So in 
the vegetable and animal systems we have com- 
mon stock, and proceeding from it sub-kingdoms, 

CLASSES, FAMILIES, ORDERS, GENERA, and SPECIES. 

This is the common division now of the vegeta- 
ble and animal kingdoms. It shows us one sys- 
tem with means to produce it. Since the days 
of Aristotle, plants and animals have been clas- 
sified according to type. It is thus that the 
great Cuvier has arranged the animal king- 
dom. The types have been fondly contem- 
plated and admired by our profounder minds. 
They have been identified with the grand Ideas 
which, according to Plato, have been in or be- 
fore the Divine mind from all eternity. Pious 
minds in modern times have ascribed them to 
God, whose thoughts are embodied in them. 
On the other hand the great rival of Cuvier, 
St. Hilaire, ascribed the types to a common 
descent, and used language which sounded as 
if the animal, by its wishes, could add to its 
organs ; could call forth fins to swim with, and 
wings to fly. The controversy came to a head 
in 1830, when Goethe declared that it was of 
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more importance than the French Revolution, 
which was at that time ringing in the ears of 
Europe. There is undoubtedly a difference 
between the two views ; but may there not be 
a reconciliation ? It may be by descent that 
types are formed, and yet all be done by a plan 
in the Divine wisdom which is thus manifested. 
"The two great Swiss- American naturalists, 
Agassiz and Guyot, delighted to perceive 
clearly that there was a system in the descent 
of animals which they were sure was conceived 
in the Divine mind, but doubted whether it 
could have been produced by natural law or 
material agency. But surely, in analogy with 
the Divine procedure in all other parts of na- 
ture, we may discover a Divine plan, and at 
the same time a creature agency to carry it 
out, which agency makes known God's plan to 
us. We may see that the relations which con- 
stitute types are genetic, and as we perceive in 
them wisdom and beauty, we can also perceive 
that they are instituted by God. This view 
gives to classes a connection in the very nature 
of things, and makes species intelligible to hu- 
man intelligence, which thereby rises to some 
comprehension of Divine intelligence, in the 
image of which human intelligence is formed. 
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VIII. 

Continuance and Disappearance of Spe- 
cies. — In some cases the srenera and species of 
plants and animals are ...unqhanged fo r tho u- 
s ands orj eyen millions o f years. ~~?5!s^ instances 
we may mention the Trilobites, which appear in 
the Cambrian and remain till the Carbonifer- 
ous epoch, when they disappear. The small 
bivalve shell, the Lingula, and the Nautilus 
can be traced back in a line to the earliest 
animal ages. So can some of the earthworms 
which have been busy in forming a soil for us. 
We may point also to the Ferns which present 
themselves in ,the Old Red Sandstone and the 
Coal Measures, and adorn our fields and up- 
lands at this day. The fossil scorpions, found 
in Scotland and Gothland, are the same as 
those of our day. As illustrations of a differ- 
ent kind of the same continuance, we may re- 
fer to the figures of negroes on the monuments 
of Egypt, identical with the forms of the same 
race at the present day. Mr. Carruthers tells 
us that the leaves of grape vines found in the 
Egyptian tombs are identical with those of our 
time. We may als o nienti on the C hine se, the 
same in the color of their skin, their language, 
tastes, and Jiabits since they first ^ppeared_m 
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history . All this is easily accounted for. The 
animated beings^ have lived in scenes in which 
the y~haye~not been disturbed by their sur- 

XQuadings. 

In other cases the plants and animals have 
undergone a series "7 )f chan ges. We may illus- 
trate this by the history of the horse tribe. The 
earliest form is found in the Eocene rocks, 
where it treads the often soft ground with five 
toes, the typical number. Next it appears 
with three toes on the hind foot, and four per- 
fect serviceable toes on the fore foot, with im- 
perfect splint bones in the fore foot, and ap- 
parently a dew-claw on the hind foot. It is 
then about the size of a fox. Next comes 
the Orohippus, with the dew-claw dropped. 
Then we have in the lower Miocene the Me- 
sohippus, in which the fourth toe has be- 
come a splint. Next the Miohippus, with 
the splint nearly gone, and the middle hoof 
larger. The animal is now about the size 
of a sheep. After this is the Protohippus in 
the upper Miocene and lower Pliocene, now 
about the size of an ass, with the middle toe 
larger and the two side hoofs shorter. The 
animal is becoming more and more like the 
modern horse. In the Pliocene we have the 
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Equus, almost a complete horse, with the 
hoofs reduced to one, the splints of the two 
sides remaining to attest the descent. Finally, 
in the human period, the Equus Caballus, our 
horse, perhaps the most elegant and useful to 
man of all animals, with the hoofs rounder and 
the second bone of the leg more rudimentary, 
and the splint bones shortened, still remaining. 
From the normal number of five, the toes have 
been successively dropped according to a regu- 
lar law — first, the thumb, No. i ; then the lit- 
tle finger, No. 5 ; then the index, No. 2 ; same 
time the ring-finger, No. 4 ; and the middle 
finger, No. 3, only remains.' This is an appo- 
site example of the way In which, by a process, 
God has provided the horse with its hard hoof 
for man, who to make it harder adds a shoe. 
I hold that there are as clear proofs of design 
in the hoof as in the shoe upon it. 

IX. 

Causes of Variation. — The m ain cause is 
the tend ency of complex_bodies to differentiate. 
See p. 8. But there are s pecial agencies, (i) I 
may mention the one Fo which Darwin has 
given such prominence. It is that of " Natu- 
ral Selection," not a very happy phrase, as it 

' Le Conte's " Elementary Geology,"' page 509. 
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\\s apt to leave the Impression that there is 
ia choice on the part of nature, whereas it is 
fall produced by the arrangements made by the 
ICreator. This law is otherwise called the 
" Survival of the Fittest." This principle is 
undoubtedly operating in all organic nature, 
and has mighty influences, as, for instance, in 
the five loose toes becoming one solid hoof in 
the horse. A tree, say an oak, expands in an 
English nobleman's park, where it has a rich 
soil and room to breathe in, and is dwarfed or 
dies in a cold and stormy climate. The rose 
grows into greatest fulness and becomes the La 
France in a cultivated garden. The p .rinciple 
of the survivalof the fittest is a beneficent pro- 
vision, as it pr eserves the strong and the use- 
ful, while the weak is allowed to die out and 
leave room for something else to take its place 
in the exuberance pf_ God's works. The re- 
ligious man sh ould not obiecl _tg it, if at certain 
junctures it produces a newer and higher 
species of plant or animal to make up, it may be, 
for the disappearance of an old species, say, of 
a mammal instead of a reptile. 

(2) There is t he streng thpro duced by the 
exercise, and the weakness or disappearance_by 
the disuse7of an organ. Itlslorphysiologists 
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to explain this. In some cases they can do so. 
The use of an organ draws more blood, 
"wherein is the life," to it. However we may 
account for it, it is a fact with which we are all 
familiar, that the use of an organ makes it more 
useful, and thus leads to the farther use of it. 
The fisherman's chest expands, and the plough- 
man's limbs become stronger, by the employ- 
ment which they give them. Useless organs 
disappear when they become cumbersome, as 
the two first and the two last toes have done in 
the foot of a horse. 

(3) There are the sm all increments a nd dec- 
rements of organisms produced by the action 
of the elements and internal movements. 
These may continue and become hereditary. 
Thus a member may be cut off, or an augmen- 
tation made to it. There may be at times an 
extraordinary birth, which to a limited extent 
modifies the model form. By such retarda - 
tions and accelerations, as they_have_been 
called,^cumuliFive changes_jTe p roduced, which 
go down to futu re_ge neration s. This is an 
agency much dwelt on by Cope and Hyattj 
and it is undoubtedly acting everywhere in 
nature, and helping to produce the great num- 
ber of variations in individuals, and, perhaps. 
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even in species which we observe clustering 
round the generic type. 

These modifications are produced very much 
by the environment of the organism, which is 
always liable to be influenced by the company 
which it keeps. But as all organisms are com- 
plex, that is, have various elements, there may 
be changes produced by the interaction of in- 
ternal forces, as, for example, when the plant or 
animal grows, or when it decays. It is certain 
that by these influences, and it may be by oth- 
ers, known or unknown, varieties are produced ; 
some think even new species. Religion has 
nothing to say against this, and observation has 
much to say in its favor. 

X. 
Homolo gies with Adaptat ions. — The two 
facts which show design are order and adap- 
tation, general order and special adaptations. 
They are seen in human workmanship, where 
we have houses, machines, clocks, watches, 
formed on a plan, but the parts made to ac- 
complish special ends. They are seen in Divine 
workmanship, where we have common forms, 
with adjustments to a purpose ; what I have 
called Typical Forms and Special ends. The 
common causes produce the general order, be- 
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ing SO collocated by Him who instituted them. 
As they act they produce changes which by the 
same Divine wisdom accomplish particular ends. 

I n all animate n ati}rfi.-W-e have homologies — 
that is, common forms-a.da{)ted.to^!5i5'erent pur- 
poses^ Thus in plants we have the petals, sta- 
mens, and pistils of the flower, all after the leaf 
type, according to the discovery of Goethe. I 
have shown that the tree, its branches, and its 
branchlets, are after the same form — that is of 
a leaf, as determined by its ribs. The four 
typical limbs of vertebrate animals become fins 
in fishes, wings in birds, feet in mammals, and 
two of them hands in man. There are typical 
vertebrae running along the backbone, but dif- 
fering in different parts of the column, and with 
special appendages, in wings, and arms, and 
other useful organs. 

There are also homologies in invertebrate 
animals not so determinate and often difficult 
to detect, but very instructive in showing apian 
in the formation of these lower creatures, and 
some of them pointing on to the vertebrate 
structure, and to man himself : as when the 
limbs of a lobster are variously developed and 
used as jaws, walking and running organs, as 
well as for moving the gills, and supplying them 
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with a stream of water. It has been found that 
all the vertebrates and all the invertebrates, ex- 
cept the Protozoa, agree together in their early 
development from an &^^ by germ-layers, from 
which the different organs of the adult animals 
are variously produced. 

Of the two factors the former — that is, the 
general order — is the more prominent in the 
types of the older naturalists and of Cuvier, 
and the other, that of specialty, is seen in the 
modifications produced by the environment, 
according to Lamarck, St. Hilaire, and Dar- 
win. The two are"illustrated^by the arrange- 
ment of plants by Linnaeus, one of the great 
classifiers of nature, under a binomial division 
of genera and species, the former representing 
the common resemblance, and the latter the 
special difference. 

Now, the doctrine of development gives us a 
glimpse of the way in which the organs have 
been formed and varied to accomplish an end 
necessary to the existence of the plant and ani- 
mal. It shows us, too, how organs disappear at 
times, leaving only a rudimental form, as evi- 
dence, like tombstones, of their once having 
lived. They have shrunk__ because no l onger 
used, being no longer of use. Thus we have 
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the mammae, in male animals, the sightless eyes 
of fishes in the Adalberg and Kentucky caves, 
and the rudimentary teeth in the young of 
whales. 

I venture to suggest that seeds are the ho- 
mologues of the whole plant, and the germ of 
the whole animal, being concentrations of these 
ingredients, and the product varying according 
to the ingredients present. Von Baer has shown 
that there is a most remarkable parallelism be- 
tween the embryology of the individual, and the 
past history of the race. Animals start in the 
womb as a single cell, and though there is no 
doubt a difference, the embryo of man cannot 
be distinguished from that of a worm. But as 
the human embryo grows it becomes like a fish, 
a reptile, a mammal, and finally takes the hu- 
man form. It thus passes through the series 
of the ramified classification of ^.nimals given 
above, the kingdom, sub-kingdom, class, order, 
family, genus, and species. " On the hypothe- 
sis of evolution this parallelism has a meaning ; 
indicates the primordial kinship of all organ- 
isms and that progressive differentiation of them 
which the hypothesis alleges. But on any other 
theory the parallelism is meaningless." ' 

' Conn's " Evolution of To-Day," p. 144. 
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XI. 

Are Species Unchangeable ? — It is acknowl- 
edged on all hands, by evolutionists as well as 
anti-evolutionists, that all plants and animals 
belong to a natural species. This distinction 
has a safe place in the economy of nature. It 
accomplishes most important ends. It keeps 
nature from running into inextricable confu- 
sion. It makes organic nature comprehensible 
and usable by human intelligence. 

So deep is the distinction, that about two 
centuries ago naturalists laid it down as a I 
maxim, that species are so fixed as to be im- 
mutable — as the law of gravitation is. There 
are people who ask us, with a look of absolute 
incredulity and scorn : Do you really believe 
and have the effrontery to maintain that by 
natural law the lily can be changed into a rose 
and a sheep into a goat ? The fixity of species 
has become (it was not so in ancient times) a 
religious doctrine, and a sacred feeling has 
gathered around it which it is dangerous to 
disturb. It is certain that species are so fixed 
that they cannot readily be changed. It is 
certain that God has so arranged natural law 
that combinations have been formed that can- 
not be dissevered by any ordinary law. No 
one believes that by natural selection a deer 
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can be turned into a horse, or a cow into an 
elephant. It is allowed that species are not so 
fixed as to prevent varieties. These often dif- 
fer very widely from the original stock and 
from one another. What a difference exists 
in the pigeons, in their forms and colors, while 
they have all sprung from the rock pigeon. 
What a diversity in the roses, which have all 
come from the common dog rose. The breeds 
of dogs vary in size, in shape, in gentleness or 
fierceness, but are believed to be descended 
from some. wolf-like creature. There are said 
to be about twelve species of horse, all de- 
scended from the Eohippus, and he from an 
older ungulate who lived a hundred of millions 
of years ago. 

It is often urged as an objection to the the- 
ory of evolution, that the varieties and breeds 
of domestic animals which have been produced 
by the agency of man, are apt when allowed to 
run wild to return to the original type. It is 
not difficult to explain the actual facts in ac- 
cordance with evolution as it is explained in 
this treatise. In the progress of development 
animal^ assume a fixed structure which they 
naturally retain and cannot easily be changed. 
But when placed in new surroundings altera- 
tions may be produced. These will continue 
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as long as the environment continues the same ; 
that is, as long as the animal is in a state of 
domestication. But when it is placed back in 
its old position, its old nature still remaining in 
it will bring it back to its old form. Darwin 
mentions the case of domestic rabbits which 
were carried to the Isle of Porto Santo, near 
Madeira, in 1618 or i6ig, a.d., and became 
there very different from any domestic breed, 
as well as from the original species. They are 
much smaller than the European rabbits. 
" The upper fur is redder, with few or no black 
hairs ; the throat and belly are generally pale 
gray or leaden color instead of pure white." 
" The males of the Porto Santo rabbits refuse to 
associate or breed with the domestic varieties." 
When these rabbits were brought back to the 
London Zoological Garden, they began to as- 
sume the appearance of the English wild rab- 
bit ; the edging of the ears and upper surface 
of the tail became blackish-gray, and the whole 
body much less red. " Thus, on returning 
them to their original European environment, 
the characters of the parent wild species, which 
had been dormant at Porto Santo, began to re- 
assert themselves." ' 

' Darwin : ' ' The Variation of Plants and Animals under Domes- 
ication," vol. i., pp. 141-144. 
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The whole tendency of nature Is to prevent 
the mixture of species, which in most depart- 
ments is impossible, which in some cases is 
unnatural and restrained by the sterility of the 
offspring, and can never occur except in rare 
and exceptional cases. All the while it is not 
so easy to determine wherein a species differs 
from its congeners, and as to certain breeds, 
whether they are varieties or different species. 
A species is not constituted by mere external 
agreement, for creatures very like each other 
may belong to very different species and genera. 
The only decisive point which can now be 
fixed on as separating species is the Infertility 
of the offspring produced by crossing. The 
offspring of different species when they pair 
are supposed to be unfertile. But It is urged 
by our advanced naturalists that even this 
mark Is falling the anti-evolutionists. It is af- 
firmed that there are hybrids which breed and 
continue to breed. It Is known that there are 
different domestic races which cross and yet 
continue fertile. It Is alleged that natural 
races may do the same, and that in rare cases 
the fertility of hybrids seems slightly greater 
than that of the legitimate young.' It does 

' Conn's "Evolution of To-Day," chap. I. 
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not appear that the crossing of different 
species of plants leads to sterility. It is a 
question for science to settle and not religion 
which does not seem to me to have any s,pecial 
interest in the question, though it is gratified to 
find that there are such limits to the crossing 
of natural kinds as to prevent breeds from 
running into confusion. 

It has often been demanded of evolutionists 
that they present before our eyes a case of one 
species being changed into another. Evolu- 
tionists argue that this is unreasonable, as such 
transformations can take place only by slow 
processes, which cannot be noticed by any 
observer. This answer has commonly been 
regarded as sufficient. But now it is said that 
an actual transformation has been observed. 
A Russian naturalist, Schmankewitsch, had 
noticed that a species of Crustacea, Artemia 
Milhausenii, has been changed by the gradual 
freshening of a salt-water lake in which the 
creature lived. Acting on the principle in- 
volved, he added salt to the water till he 
changed the species into another (A. Salina), 
which again he transformed into a third. 
Freshening the water, it was turned into still 
another creature which had been ranked as a 
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distinct genus by naturalists/ Let this case 
be thoroughly sifted by scientific men, who 
will determine for us whether the new creatures 
produced are mere varieties or really new 
species and genera. I am sure meanwhile that 
religion is safe whatever be the decision 
come to. 

I have never been able to see that religion^ 
and in particular that Scripture in which ouil 
religion is embodied, is concerned with the 
question of the absolute immutability of species. | 
Final Cause, which is-a-dpctrine of natural re- 
li gion, shou ld, be -satisfied witHT species being 
SQjixfid as to secure the stability of naturg.. If 
new species appear in our world, they differ so 
slightly from the old, out of which they have 
been formed, that there are no violent or revQi, 
lutionary changes involved. Nature is kept 
steadfast and theism is satisfied, even though 
in rare circumstances a new species should be 
produced to diversify nature and make it equal 
to the duty of peopling the earth, which is cer- 
tainly one of the purposes of God by which he 
widens the sphere of happiness. J 

' Conn's " Evolution of To-day," p. 26. 



CHAPTER II. 

THE ORGANIC HISTORY. 
I. 

The Formative Period of the Earth. — 
" No one can find out the work which God 
doeth from the beginning unto the end." 
Science does not know what was the beginning, 
nor whether there has been a beginning in 
God's doings ; nor does it know the end, for 
there will be no end. But we know that our 
mundane system, especially our earth, has had 
a beginning, and we can so far trace its history. 
According to the well-known theory of Kant 
and Laplace, started by each independently of 
the other, there is a mass of matter with an 
impulse given to it rotating from west to east, 
and throwing off the earth as a fiery liquid, to 
move in the same direction. As the earth ro- 
tates it is formed into an oblate spheroid. As 
it cools it has a solid crust with thick, gaseous 
substances surrounding it, which, in the process 
of time, are condensed into water. As it then 

28 



THE ORGANIC HISTORY. 29 

presents itself, it is composed of seventy ele- 
ments, less or more, and in it are mechanical, 
chemical, gravitating forces, probably also 
magnetic and electric — ^whatever these may 
be.' As they operate, divisions and combina- 
tions take place — what are called differentiations 
and concentrations. The atmosphere is sepa- 
rated from the land, and, as the oscillations of 
the crackling earth go on, portions of land rise 
above the waters. " Mountain chains," says 
Le Conte, " seem to be produced by the secu- 
lar cooling, and, therefore, contraction of the 
earth, greater in the interior than the exterior, 
in consequence of which the face of the old 
earth is become wrinkled." As yet there is no 
sun ; which, in fact, is being condensed out of 
the nebular mass, but light and heat are gener- 
ated, ready to nourish the tiny plants which 
are ready to spring up on the rocks lying under 
the waters. In all this God is working, not 
by special interferences, but by the natural 
causes which develop into effects — in other 
words, by evolution. So far, there is no dif- 
ference of opinion. All is by evolution. 

' There is a central truth in Laplace's theory, but, to account for 
the whole phenomena, a place must be given to the powers referred 
to above. 
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II. 

The Archaic or Eozoic Age. — In the long 
formative period there was no life ; indeed, 
there could have been none, owing to the in- 
tense heat. Life appears first in the Lauren- 
tian rocks which stretch through Canada, where 
they are 40,000 feet in depth, on into the 
United States, and are also found in Scotland, 
and bulk largely in Bohemia. These are not 
primary rocks, for they are formed of matter 
carried by rivers into the sea. In them are 
found the Eozoon, of so amorphous a character 
that it has been disputed whether it is an ani- 
mal or a mere mineral. If there were animals, 
there must also have been plants, vitalizing min- 
erals, to feed them. We know otherwise that 
there must have been life, from the graphite 
and limestone in the formation. Life has ap- 
peared. How ? Certainly from the God who 
made the world. Was it by God's immediate 
fiat, or by evolution ? The question is started ; 
the discussion of it may be adjourned till we 
have the facts fully before us. M eanwhile it is 
certain that from this date we haKe-jevolution — 
every pla£tjLn|revery^ni^^ from an ancestry. 

III. 

The Silurian, the Age of Invertebrates, 
Specially of Molluscs. — The formation lies 
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unconformably on the Laurentian, showing 
long deposits and numerous upheavals. It is 
found in the borders of Wales and in the State 
of New York, and in many other places. There 
is now an abundance of plants, mainly marine, 
chiefly algae, or sea-weeds. Animals are also 
numerous, such as sponges, radiates, corals, 
forming reefs, medusas, jelly-fishes. There are 
fossils of beautiful graptolites, of stemmed 
echinoderms and crinoids. There are ceph- 
alopods, the most highly organized and most 
powerful of the tribe ; they are represented in 
the present day by the nautilus, the squid, and 
cuttle-fishes. In this age articulated animals 
appear, specially soft fleshy worms, not pre- 
served themselves, but two hundred species are 
made known by their tracks and borings, so 
important in producing soil. In the Lower 
Silurian there is no evidence of terrestrial or 
fresh-water life. In the Upper Silurian there 
are remains of terrestrial plants, such as club- 
mosses. I am pleased to observe that these 
are branched at definite angles, like the trees 
which come at a late date. In the trilobites, 
which now reach their maximum size, well con- 
structed eyes are visible of the invertebrate 
type. It is said that before the Silurian age 
closes, may be found vertebrates of a low type. 
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IV. 

The Devonian Age, Which may be Called 
THE Fish Age. — Hitherto the plants have been 
chiefly marine. Now land plants are abun- 
dant ; and we discover many that are still with 
us, ferns, lycopods, equisetse, also advanced 
conifers, which may have covered some parts 
of the earth with forests. "In the Hamilton 
beds the evidences of verdure over the land are 
abundant. The remains show that there were 
trees, as well as smaller plants ; that there were 
forests of moderate growth, and great jungles 
over wide-spread marshes." ' 

There are peat-bogs and submerged forests, 
anticipations of the coming Coal Measures. 
Insects enliven the forests, and have organs to 
issue sounds which probably imply ears to 
hear them. The fishes which first came are 
ganoids, and sharks, some of them three 
feet thick and from fifteen to eighteen feet 
long. The more elegant forms of teleosts, 
which now swim in our seas have not' yet ap- 
peared. " The most fundamental law of evo- 
lution," says Le Conte, "where is differentia- 
tion," i. e., a separating of generalized into sev- 
eral specialized forms, a separation of one 

'Dana's " Geology," p. 268. 
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Stem into several branches. The Devonian 
fishes are an admirable illustration of this law. 
The first introduced fishes were not typical 
fishes, but sauroids — i. e., fishes, which com- 
bined with their distinctive fish characters others 
which allied them with reptiles. They were the 
representatives and progenitors of both classes. 
From this common stem diverge two branches, 
viz., typical fishes on the one hand, and reptiles 
on the other. " This is but one example of a 
very general law which may be formulated 
thus : The first introduced of any class or or- 
der were not typical representatives of that 
class or order, but connecting links with other 
classes or orders, the complete separation of 
two or more classes or orders being the result 
of subsequent evolution."' 

V. 

The Carboniferous or Great Plant and 
Coal Age. — The great classes and orders of 
plants scatter, and are more firmly organized 
than in any other age. Between 2,000 and 
3,000 fossil plants have been found, and one 
fourth of them are of this formation. The 
lower forms of plant life continue, but rising 
above them are the ramified forms of conifers, 

' "Geology," p. 332. 
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lepidodendrons, sigillariae, and calamites. 
These sinking in a warm, moist, stifling clim- 
ate, and in stagnant water, become hardened 
by heat and pressure into coal. It is the 
great coal-bearing era with its sandstones, 
shales, and lime-stones, and with metalliferous 
veins running through them. Without the 
plant deposits, and the power from the sun 
stored up in them, human factories and man's 
working capacity would have been greatly lim- 
ited. There are Coal Measures with a thick- 
ness of 10,000 feet, indicating what a length 
of time this age must have lasted. The fishes 
become reptilian in character, and amphibia 
make their appearance. The Palaeozoic now 
passes away, and a new era appears. 

VI. 

The Mesozoic Age, That of Reptiles. — 
It is divided into the Triassic, Jurassic, and 
Cretaceous. It is not necessary in this epitome 
to give a separate account of each of these. 
The plants are still making coal in the Jurassic 
period. Vegetation consists mainly of such 
plants as ferns, cycads, and conifers ; but higher 
forms uppear. In this latter age the highest 
forms of plants, dicotyledons, come forth. 
Fossils of the trees with which we are familiar 
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are found, such as oaks, willows, poplars, sassi- 
fras, dog-wood, maple, hickory, beach, walnut, 
sweet gum, laurel, fig, sequoia, tulip. 

In this age reptiles reign in the sea, on the 
land, and in the air, some of them crawling, such 
as saurians and crocodiles ; but some standing 
and moving on their hind legs, thereby antici- 
pating birds and man himself ; and some of 
them, such as the pterodactyls, flying, and 
warm-blooded like mammals. In the Jurassic 
the Atlantosaurus, discovered by Marsh, seems 
to have been nearly loo feet in length and 30 
in height. To show how the forms run into 
each other, Dana says : " As in birds the bones 
of pterodactyls are hollow, to fit them for fly- 
ing ; but unlike birds they have the skin, claws, 
and teeth of reptiles. Their habits were those of 
bats rather than birds."' Birds come forth 
fully developed in this age ; some of them not 
capable of flight. Birds begin in long-tailed 
or reptilian species ; six species have been 
found with teeth. Some of the reptiles have 
mammalian characters, especially in the teeth. 
In the later deposits are found mammals near- 
ly all of them marsupials and insectivorous. 
The character of the age is summed up by 

' Dana's " Geology," p. 446. 
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Dana : " It is the era of the first mammals, the 
first birds, the first of the common or osseous 
fishes, and the first palms and angiosperms," " 
The disturbance which in America closed the 
Mesozoic period, upheaved half the continent. 

VI I. 
The Cenozoic Age, That of Mammals. — 
" The ages," says Geikie, " of lycopods, ferns, 
cycads, and yew-like conifers have passed away, 
and that of dicotyledons and angiosperms, of 
the hard-wood trees and evergreens, now suc- 
ceeds ; but not by sudden extinction and re- 
creation, for, as we have seen, some of these 
trees had already begun to make their appear- 
ance even in Cretaceous times." ° The early 
animals were chiefly herbivorous, such as 
the Phenacodus, Coryphodon, and Hyraco- 
therium. The age of reptiles is past, and mar- 
supials are very much confined to Aus- 
tralia. In the fossils, we discover the remains 
of such animals as eagles, owls, and wood- 
peckers ; nearly all the genera and many of the 
species of plants and also of invertebrates are 
the same as at present. This age closes with the 
great Glacial epoch, in which a great portion 
of the earth was covered with ice and snow, 

■ " Geology," p. 403 « " Geology," p. 837. 
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believed to have been 7,000 feet thick in Nor- 
way, and the temperature intensely cold. We 
see traces of it in the striated rocks, in our 
mountains, and in boulders often carried to 
long distances. The great ice sheets of 
Switzerland and Norway are remnants of it. 
The cold led to the destruction of many species 
of plants and animals, and the migrations of 
others toward warmer regions. In this age 
placentals, such as monkeys, make their ap- 
pearance. 

VIII. 

The Quaternary Age, That of the 
Largest Mammals. — Plants and animals have 
become what they now are. Plants identical 
with species living all over Europe retreat to 
the northern regions and are found in high 
altitudes. In South America animals take the 
form of sloths, armadillos and llamas. In va- 
rious countries mammals take a gigantic size, 
such as the extinct elks, the mammoth and 
mastodon. This mammal age gives way to 
that of man — intelligent and responsible man. 

IX. 

Inferences. — The above is a brief and 
necessarily imperfect geological history. We 
perceive that ; 
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/I. There is what scientists call system, 
what platonists call an idea, what theologians 
call design or purpose, in the history of organic 
life. It is produced bY_God, but the questio n 
arises, whether without, or with, creature in- 
strumentality, and the further questioivwhether 
the instrumentality, if there be such, can be 
discovered by human jresearch. 
i--"2. There is a ^radual rise ; through millions 
of years, or rather ages, of vegetable and ani- 
mal life. The question is, whether this can be 
pixiduced ,by_exolution. always un deFCTodi It 
will be generally admitted that the formation 
of the mere matter of the earth, its seas, moun- 
tains, and rivers, have been effected by natural 
causes, " May it not be the same with the 
growth of the organic world, it being always 
understood that the causes are different ? 
^3. It is admitted that the individual plant 
and animal are generated from a parent. May 
it not be the same with the vegetable races — 
the horse we ride on, from an older and diminu- 
tive horse, birds and marsupials from certain 
forms of reptiles ? There is nothing atheistic 
in this supposition. 

(-^ 4. We have convi ncing eviden ce of the de- 
scent of races from olde r race s! I have already 
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given the details as to the horse. We have 
many other cases, these increasing as new 
regions are explored. The very Eohippos 
seems to have been a descent from the ungu- 
lates. 

"In the earliest Tertiary deposits of North 
America," says Prof. Scott to me, "we 
find a series of five-toed plantigrade ani- 
mals from which all the hoofed animals 
have descended, the difference between the 
various groups having been continually aug- 
mented with the process of time. The gene- 
alogy of the tapir and rhinoceros has now been 
completely made out, running back to a com- 
mon ancestor in the early Tertiary formations. 
Step by step changes in the character of the 
dentition, and of all parts of the skeleton have 
been accumulated, until they result in animals of 
a very different character. In the same manner 
the passage from pig-like animals to the rumi- 
nants has been demonstrated, and the recent 
discovery of a five-toed ruminant proves the 
origin of the ruminating animals from the 
primitive common ancestors of all hoofed ani- 
mals including even the elephant. 

" The history of the Camel and Llama tribes 
is well understood ; beginning with very small 
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four-toed animals with complete series of teeth 
in both jaws ; then passing to forms in which 
only the two median, the third and fourth, of 
the original series are preserved ; then these 
two fuse into a single cannon bone, some 
of the teeth are lost, and the limbs lengthen, 
the animals become larger, till the modern 
form is reached. Riitimayer has proved 
the gradual derivation of the Ox tribe from 
antelope-like animals, these from deer-like 
forms, and these again from the primitive 
pig-like types. In the case of the carnivora, 
we have clear evidence of the ir descent from 
insectivorous animals ; and it has lately been 
proved that all of the land carnivora have been 
derived from the primitive dog-like animals of 
the Eocene territory. Transitional types be- 
tween these animals and the bear series on the 
one hand, and the cat and hyena series on the 
other, are now abundantly known. There are 
many groups, it need hardly be said, as to 
which our information is still very incomplete, 
but new discoveries are continually announced 
which widen the horizon for us. It. seems 
hardly too much jto_say that_before_many^j^ears 
t he genealogy jjid inter-rel ationsh i ps of_ _all 
mammalian groups~wiIITe^irlyjjnderstood. " 
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'"'^5. We have numerous examples of transition 
cases. Professor Scott says : " The earliest 
known birds, Archaeopteryx, from the Jurassic 
formation, are amazingly close to reptiles in 
structure. They possess teeth of reptilian 
types, without a beak, in the modern sense of 
the word ; the structure of the hand was unlike 
that of any living bird, in that the fingers were 
all free (z. c, not fused into one mass), and all 
had claws ; the foot can hardly be distinguished 
from that of some reptiles ; the tail was like 
that of a lizard, but with a pair of feathers at- 
tached to each joint. It is particularly worthy 
of note that these peculiarities, even the pos- 
session of teeth, are reproduced in the embryos 
of modern birds. On the other hand, certain 
of the extinct reptiles approach these birds 
very closely in all points of structure, so that 
almost the only mark of separation between 
the two groups, birds and reptiles, is the pres- 
ence or absence of feathers. Thus palaeon- 
tology and embryology agree perfectly in the 
derivation of birds from reptiles." "The two 
pairs of fins in fishes represent the two pairs 
of limbs of higher species ; an air-bladder, the 
lungs ; a loose-bone in a closed cavity, the ear." ' 

' Dana's " Geology," p. 594. 
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It is well known that aquatic animals have 
become suited to a terrestrial life. The air 
bladder of certain fishes, such as the mud 
fishes of Africa, came to possess a respiratory- 
function, and developed as a lung. In the tad- 
pole we see the gill, but it is superseded by the 
lung. The male animal has mammae ; the un- 
born whale has rudimentary teeth ; in the pi- 
thon there are rudiments of limbs. The whales 
and porpoises are like fish, but science declares 
them to be mammals. 

We discover cases in which the distinctions 
supposed to be deepest in the organic king- 
doms are effaced. The main distinction in 
plants is between the monocotyledons, which 
have parallel veins, and the dicotyledons, which 
have curved veins ; yet we have the arum and 
smilax, which are monocotyledons, and yet 
have reticulated leaves. Often have I seen 
the sun-dew plant sucking in insects and feed- 
ing on them, which shows that the difference 
between plant and animal is capable of being 
bridged over.' But perhaps the most striking 

' Often on the Grampians of Scotland have I watched the beautiful 
sun-dew plant drawing in insects and dissolving them. Had I pub- 
lished this when I first noticed it, I might have anticipated Darwin 
in his discovery of flesh-eating plants. I failed to do this and lost 
my chance of becoming famous ! ! ! 
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case is that In which there are exceptions to 
the law, which was supposed to be fixed and 
unchangeable, that all mammals bring forth 
their young alive — that is, are viviparous. 
These curious animals, the Duck-bill and the 
spiny Ant-eater, are truly mammals, yet the 
eggs laid by them have been found within the 
last few years in Australia by Caldwell . and 
Haacke, showing that they are oviparous. All 
this does not prove that there is no such thing 
as Natural Kinds, or that there are no fixed 
distinctions in nature, and that therefore na- 
ture is not settled ; it shows merely that there 
are variations which diversify the unity in our 
world, and have this further advantage, that 
they show us the way in which nature works 
to produce an infinite diversity in the midst of 

sameness. 

y%. A c onfirmation of the theory of the evo- 
lution of races is found in the circumstance 
that in islands far removed from continents, as, 
for instance, Bermuda, St. Helena, the Gala- 
pagos, and through the Malayan Archipelago, 
there are no mammals. Quadrupeds have 
been produced on continents, and are not capa- 
ble of swimming into these separated places. 
In these same islands are no species of frogs, 



44 THE ORGANIC HISTORY. 

toads, or newts, as their spawns are killed by 
salt water. There are no placental mammals 
in Australia, except perhaps rats, which was 
separated from Asia before placental mammals 
had been gendered. If new species are neces- 
sarily the immediate creation of God, one does 
not see how he should not have created these 
in islands as well as on continents. 

The following summary has been drawn out 
by Prof. Cope : " The mammalia have been 
traced to the theromorphous reptiles through 
the monotremata. The birds, some of them, 
at least, appear to have been derived from the 
dinosaurian reptiles. The reptiles in the 
primary representative order, the theromorpha, 
have been probably derived from the rhachito- 
mous batrachia. The batrachia have origi- 
nated from the sub-class of fishes, the dipnoi, 
though not from any known form. I have 
shown that the true fishes, or teleostomi, have 
descended from an order of sharks, the ichthy- 
otomi, which possess characters of the dipnoi 
also. The origin of the sharks remains entire- 
ly obscure, as does also that of the pisces as a 
whole. Dohrn believes the marsipobranchii 
to have acquired their present characters by a 
process of degeneration. The origin of the 
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vertebrata is as yet entirely unknown, Kowal- 
evsky deriving them from the ascidians and 
Semper from the annelida." ' 

All this does not mathematically demonstrate 
that evolution is and must be universal. It is 
conceivable that in regionsyet unexplored 
there may be cases in which vegetabfe and ani- 
maLlife may_^have been produced otherwise 
thanJjyL-parentage. But it is equally true that 
we cannot prove that gravitation must be 
necessarily universal. There may be worlds 
or, it is supposable, spots in our world, where 
bodies are held together by a different law 
from that discovered by Newton. All that can 
be done b y niere .observation in either case 
is to s how that there is such a law ex- 
tens ively p reyajUng, with no_ known excep- 
tion. _ But at this point there comes in the 
more universal law, established by a wide and 
uncontradicted experience, that nature is uni- 
form. We are entitled to argue that the law 
of gravitation, being so wide-spread, is a law of 
nature, and must be operating in places of the 
earth or planets of which we know nothing. 
On the same ground evolutionists infer that 
the development of living beings is so general 

' Cope's " Origin of the Fittest," p. 317. 
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that it must be universal throughout the or- 
ganic world. But while the law of genetic 
descent is universal, it does not therefore 
follow that there is no other power involved in 
the genesis of our earth and the direction of 
its history. Every one acknowledges that 
gravitation has universal sway in our mundane 
system, but there are powers of chemical afifin- 
ity, of capillary attraction, of electric and mag- 
netic motion, also operating, which act with, or 
stay, or control the law of gravity : thus, mag- 
netism will hold up a piece of metal which 
would otherwise fall to the ground. At this 
point extreme evolutionists are to be met, by 
showing that there are other powers which 
have acted with it or have limited it. I am to 
show that while there are universal laws of 
descent there are other powers necessary to 
the origination and continuance of the world. 



CHAPTER III. 

POWERS MODIFYING EVOLUTION. 
I. 

Other Agents besides Evolution. — There 
are agents performing an essential part in the 
formation and continuation of our world which 
are not mentioned, except incidentally, by geol- 
ogists. There are some things which cannot 
be brought into the physicist's laboratory, and 
which therefore he may not be required spe- 
cially to discuss ; but he should not in his nar- 
rowness disparage or ridicule those who in- 
sist on looking at them and finding out the 
part which they play. I will do no more than 
refer to the creation of matter, to show that it 
has not been overlooked. But it is of impor- 
tance to bring into view and meditate on cer- 
tain agents which have played a most impor- 
tant part in the formation of our world, but 
which cannot, so far as we see, be evolved 
from the material which we have been consid- 
ering. 

47 
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II. 

Light. — We do not know all the mystery of 
its action. It consists of vibrations in an ether. 
When and whence came that ether with its 
properties ? There is no evidence that it has 
developed in the ordinarjr' action of matter. It 
is certain that it performs a very important 
part in the economy of nature. It is necessary 
to the growth of plants and animals. Perhaps 
no one can tell whether it has come from an 
antecedent mundane matter, or whether, like 
matter itself and its forces, mechanical, chemi- 
cal, gravitating, it may not be the immediate 
product of the creative power of God, who 
said, " Let there be light, and there was light." 

III. 

Life. — Geology shows an indefinitely long 
azoic period in the history of our world. Life 
appears first when plants appear. It is not, 
like extension and mechanical power, of the 
essence of matter. The great mass of matter 
has no life. No chemical, magnetic, or electric 
force can produce it. No scientific man can 
manufacture it in his laboratory. It is some- 
thing superinduced upon ordinary matter upon 
the four elejnents, oxygen, hydrogen, nitrogen, 
and carbon, which it turns to its uses. It pes- 
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sesses very marked properties : it has a power 
of Assimilation, such as the Crystal, the high- 
est form of dead matter, does not possess, it 
draws in the elements, and transforms them 
into its own living body ; it has a power of 
Growth, and may expand a germ into the swell- 
ing tree or the huge mastodon ; it has a power 
of Reproduction, gendering a seed which gen- 
ders other life ; it is intended that there should 
be a series of creatures enjoying life, and so it 
has a power of Waste whereby it dies, but 
leaves behind it a new life. 

IV. 

Sensation. — This appears in the animal in 
the Eozoic, or at least in the Palaeozoic ages. 
It is allowed that ordinary matter does not pos- 
sess feeling. There is no proof that vegetable 
life has it, though in our poetical moments we 
fondly believe that there are leaves and flowers 
with a sensitive nature. We are now in a 
higher region than the corporeal ; we are be- 
yond the physical ; we are in the psychical. 

This sensation cannot be defined so as to 
make it comprehensible to any who have not 
felt it. It is known, its very nature is, to all 
who have experienced it, so that explanation is 
not needed by them, and no explanation can 
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make it clearer to them. The creatures that 
have sensation have also a power of locomo- 
tion. Henceforth much of the activity of the 
world arises from animals seeking pleasure and 
avoiding pain. I defy any one to show that 
this sensation so varied, often so strong, can 
be produced from any of the powers previously 
existing on the earth, nor even from Life — in 
the plants we have life, but no feeling. 

V. 
_ Instinct. — There may be animals which 
have sensation, but with no instinct. But in- 
stinct appears very early in the animal king- 
dom. We have now more than life, more than 
feeling — there is a low kind of thought. It 
takes most remarkable forms in insects, such as 
ants and bees, which perform deeds of which 
they cannot be supposed to know the full 
meaning. Animals lay up food in summer to 
provide nourishment for them in the winter, of 
which they cannot have any clear conception. 
The mother duck makes it appear as if she 
could not fly, to allure the dog to follow 
her, and thus allow the ducklings to escape. 
The curlew places its bare nest on a place from 
which there runs a hollow, and down this it 
runs when a boy approaches, and raises a cry 
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at some distance to allure the boy from her 
eggs or young. Instinct rises higher in more 
advanced animals, such as horses, elephants, 
and dogs. It is natural and original, and does 
not depend on experience, though to a small 
extent it can take advantage of experience. 
We have now anticipation of intelligence. 
There is now memory ; animals remember the 
blow, and the person inflicting it. There is 
imagination ; dogs, as Aristole says, hunt in 
their dreams. There seem to be low kinds of 
reasoning, or at least of the association of ideas, 
on which reasoning so much depends. 

VI. 
In telligenc e. — This may not be altogether 
independent of instinct, of whose acts it sees 
the meaning and makes use of them ; but it is 
something higher. It looks at the nature of 
things, at their forms, colors, properties; and 
can discover the causes of things. " We know 
in part." It can abstract, generalize, and 
reason, and rise to an imperfect idea of the in- 
finite. It can look far back into the past, and 
far forward into the future. It can devise 
means to accomplish ends. It can entertain 
feelings of sympathy and kindness, and it 
grieves over the decease of companions. 
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VII. 

Morality and the higher intelligence are 
cldseIy~connected, and may have come in to- 
gether. By the latter, we discover what things 
are ; by the former, what they ought to be. 
Morality, then, reveals something higher. It 
shows us the distinction between good and 
evil, and lays man under obligation to attend 
to the one and avoid the other. We have 
now reached the highest eminence which this 
world has yet attained : the age of moral and 
responsible man. 

VIII. 

H ow HAVE T hese Agents C ome in? By 
What Cause ? — I maintain that no one of 
them could h ave, been produce d by the ordi- 
nary powers of _natiira 

It is a law of causation anticipated, as can be 
shown, from an old date that a cause — I am 
speaking only of physical causes — can give 
only what it possesses. Causation cannot cre- 
ate any ^ing new ; it caonoTgivg" wliat~"itTias 
not within itself. There is nothing in the ef- 
fect which was not potentially in_ the_cause ; 
that is, in the^ agents which xonstitjite_the 
cause. There is no proof that any of the 
agents just named, say sensation, or intelli- 
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gence, were in the atoms, or in the mechanical 
or chemical powers. But there is. a point of 
ti me at which they appear, when the first pain 
or pleasure is felt, and the first perception of 
things takes place. The powers once intro- 
duced continue ever afterwards to act. 
Their appearance, from whatever cause they 
spring, constitutes an epoch. Their action is 
not inconsistent with the great geological 
changes, but is coincident with them, and op- 
erates in producing them. 
-r^A¥hence came they ? How come they — the 
vibratmg etfier constituting light ? So far as 
life is concerned, it is still true — omne vivum ab 
ovo. Our highest scientific men, even those 
most prepossessed in favor of the doctrine, al- 
low that there has been no case produced of 
spontaneous generation — that is, of life pro- 
ceeding from any thing but antecedent life, 
Whence, then, the first life ? If there be a dif- 
ficully in getting TIfeby evolution from the 
lifeless, there is much more in getting some of 
the other agents, say sensation from mechan- 
ical force, or instinct from chemical combina- 
tion, or intelligence from electricity, or moral- 
ity from all combined— say the morality of 
Joseph, " How can I do this great wickedness 
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and sin against God?" When these agents 
are generated they develop like products ; 
from life proceeds life, and intelligence gener- 
ates intelligence. But no mundane po wer ca n 
produce them at first, andTt is r easonable _riiat 
we should refer their production to God, t o 
whom all power belongs, even the j jower^ of 
evolution. As evolution by physical causes 
cannot do it, we infer that God does it by an 
immediate fiat, even as he created matter and 
the forces which act in matter. We certainly 
know no other power capable of doing it. This 
seems a legitimate conclusion. It calls in a 
power known otherwise to work, and to be 
competent to produce the effect. It makes 
God continue the work of creation, and if 
God's creation be a good work, why should he 
not continue it ? — often it may be with seasons 
of cessation that the already created agents 
may fully develop themselves. He may be a 
continuous creator as he is a continuous pre- 
server, thus widening and enlarging the sphere 
of his wisdom and of his love. 

IX. 
^y HaveJThey Come by Creature Ag ency? — 
■^AThere may be,_indeed, another supposition. 
Instead of creating immediately these '"power s, 
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God may haye.evolyed them out of otlifir 
agencies. But if so, it is clear that these have 
been called in at an appropriate time to pro- 
duce the life, and the feeling, and the moral 
discernment. In this case the change neces- 
sary to be made in our statement would be, to 
make the appearance of these high agencies an 
act of Providence instead of an act of Crea- 
tion. It may be allowable to put the supposi- 
tion for a moment that these agents have 
been produced by some creature, when it will, 
be discovered that there is no advantage in it, 
for the supposed producing powers are un- 
known to us, and evidently must forever re- 
main unknown. We believe that there must^ 
have been an act of creation out of nothing at 
the beginning ; and the probable conclusion is 
that epochal creations have been continued, | 
not interfering with the previous work, but in 
the way of multiplying and expanding it indefi- 
nitely. 

X. 

The New Powers are Superinduced upon 
THE Old. — It should be observed of these 
powers, when they come they do not imply or 
require the extinction or disappearance of the 
previously existing powers — as stronger ani- 



$6 POWERS MODIFYING EVOLUTION. 

mals often lead to the suppression of weaker. 
On the contrary, the new capacities are thor- 
oughly adapted to the old, act upon them and 
with them, strengthen them and widen their 
influence. Light is necessary to the health 
both of plants and animals. Life gives new 
powers to the mineral, makes it move and as- 
sume new positions, and take new and varied 
forms of utility and beauty in the form of trees 
and flowers, of insects and fishes, of birds and 
quadrupeds, of man and woman. Sensation in 
eating and drinking, in gregarious intercourse, 
and the pairing of sexes, is the grand motive 
to the activity of the animal creation in earth, 
and sea, and sky. Instinct is the peculiar pre- 
server and propagator of living beings all over 
the globe. Intelligence makes man, always 
because God has so appointed, the ruler of this 
last era, and gives him " dominion over the 
fish of the sea, over the fowl of the air, and 
over the cattle and every creeping thing that 
creepeth on the earth." Morality binds intelli- 
gent men to God above and to men and 
animals below, by stronger bonds than evolu- 
tion can by a common descent and a like nature. 

XI. 
The Old Powers Continue_to Act with 
THE New. — The new act upon the^ldT^wEIIe 
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the old act upon the new, and the action is 
always a joint action, with an abiding conser- 
vation and a constant advance. The new and 
the higher take the old and the lower into 
themselves. The plant is formed out of the 
mineral, which is made to take the nobler 
forms of bird and beast. The animal cannot 
turn the mineral into food ; in order to do this 
it needs to feed on the vegetable. Intelligence 
turns all these agents into use, to accomplish 
beneficent purposes. Morality would direct 
them all to holy ends. 



CHAPTER IV. 

BENEFICENCE IN THE METHOD OF EVOLUTION. 

I. 

God IN Evolution. — There is, or was, a 
I wide-spread idea that the doctrine of develop- 
ment is adverse to religion. This has arisen 
mainly from the circumstance that it seems to 
remove God altogether, or at least to a greater 
distance from his works, and this has been in- 
creased by the circumstance that the theory 
has been turned to atheistic purposes. This 
impression is to be removed, first, by declaring 
emphatically that we are to look on evolution 
simply as the method by~wHicE~ God works. 
It is a forgotten circumstance that wlien TJew- 
ton proclaimed the law of gravitation it was 
urged that he thereby took from God an im- 
portant part of his works to hand it over to 
I material mechanism, and the objection had to 
be removed in a quarto volume written by the 
celebrated mathematician, Maclaurin ; and this 
was the more easily done from the circumstance 

58 
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that Newton was a man of profound religious 
convictions. The time has now come when 
people must judge of a supposed scientific 
theory, not from the faith or unbelief of the 
discoverer, but from the evidence in its be- 
half. They will find that whatever is true, is 
also good, and will in the end be favorable to 
religion. 

A second erroneous impression needs to be 
effaced. Because God executes his purposes 
by agents, wEfch it should be observed he has 
hifflSelfappointed^ we are not therefore_tg 
argue that he does not continue to act,_thalLhe 
do es~not n ow act. He may have set agoing 
the evolution millions of years ago, but he did 
not then cease from his operation, and sit aloof 
and apart to see the machine moving. He is 
still in his works, which not only were created 
by him, but have no power without his in- 
dwelling. Though an event may have been 
ordained from all eternity, God is as much 
concerned in it as if he only ordained it now. 
God acts in his works now quite as much as 
he did in their original creation. The effects 
follow, the product is evolved, because he wills 
it, just as plants generate only when there is 
light shining on them ; just as day continues 
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only because the sun shines. A birth or a 
death may be brought about by a caused evo- 
lution, but the mother may rest assured that 
God is in both, rejoicing with her, or pitying 
her. 

I hold that time is a reality, so perceived by 
our minds and so perceived by the Divine 
Mind. The eternal now spoken of by some of 
the schoolmen and by the poet Cowley is a 
contradiction. But while time, past, present, 
and future, is a reality to Deity, it may stand 
in a very different relation to him from what 
it is to us. Time, past and future, may be con- 
templated as immediately by him as time pres- 
ent is by us, and his love be literally an ever- 
lasting love, comprehending all time, as his 
omniscience does all space. 

II. 
Final Cause.— I do jiot propose hi_these 
lectures to prove anew the existence of_God. 
This has been done so satisfactorily by a suc- 
cession of able men since the days of Socrates 
that it does not need to be repeated. My aim 
rather is to show that the doctri ne of evolution 
does not undermine the argume nt from_ Final 
Causej. but rather strengthens it by furnishing 
new illustrations of the wisdom and goodness 
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of God.' The proof from design proceeds on 
the observation of things as adapted one to 
another to. accomplish a good end, and is 
equally valid whether we suppose adjustment 
to have been made at once or produced by a 
process which has been going on for millions 
of years. There is proof of a designing mind 
in the eye as it is now presented to us, with its 
coats and humors, rods and cones, retina and 
nerves, all co-operating with each other and 
with the beams that fall upon them from suns 
millions of miles away. But there is further 
proof in the agents having been brought into 
relation by long processes all tending to the 
one end. I value a gift received from the hand 
of a father ; but I appreciate it more when I 
learn that the father has been using many and 
varied means to earn it for me. 

III. 
Is THE Method or Evolution a Good One ? 
— I am not prepared to prove that evolution 
is the "best w;ay^in which G od could have pr o- 
ceeded, or that there are no other ways equally 
good in which he acts in other worlds. All 
that I profess to do is to show that the method 

' We have two excellent works published in our day on this subject, 
Saisset's "Final Cause," and Flint's " Theism." 
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IS not unworthy of God ; that it is suited to 
man's nature ; that it accomplishes s ome good 
ends. It is to this -ejctenftha f"! would ^ us- 
tify the, ways of God to man.'' 

After all, however, as we do not^ee_die_find, 
as we only see halftone work, w^ cannot per- 
ceive the full wisdom of this mode of proced- 
ure. The common soldier did not discover all 
the wisdom of the military plans of Alexander 
the Great, of Julius Caesar, of Napoleon, or of 
Grant, but he saw enough to convince him 
that they were skilful generals. This is our 
position in regard to God's works : we discover 
enough of the arc to calculate the rest ; and as 
we see so much wisdom in the little that jwe 
know, we argue that there is vastly moxe.iaJ:h.e 
much that is beyond. 

People will not readily be reconciled to evo- 
lution till they are convinced that it is promot- 
ing a beneficent end. We may advance some 
circumstances fitted to produce this conviction. 

IV. 

E volution Produce s k Successive Order 
IN THE Organic World. — The present is 
evolved from the past, and is developed into 
the future. There is thus one orderly consti- 
tution of things from the beginning unto the 
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end, making us feel how stable all things are 
as one generation succeeds another. We in- 
quire into the past in the assurance that, to 
whatever point we go, we find the same laws 
operating as now. The present is the offspring 
of the past, and we can trace its progenitors 
so far back. It is the seed of the future, and 
we can anticipate what is to come, influence it 
for good, and hand down our works to future 
generations. We all feel the blessing of chil- 
dren having parents and of parents having chil- 
dren. Since the days of Newton, every one 
sees how gravitation binds in one all contem- 
poraneous nature, sun to planet and planet to 
su^. We may now see how devddpment binds 
in one compact nature the whole of successive 
nature, the past ages with the present and the 
present with the future. 

V. 
Development by Small Increments Se- 
cures THE Continuity of Nature. — The 
continuity of things was fondly dwelt on by 
Leibnitz and the theists of the last century, 
who showed that objects formed connected 
series, in which all the parts shaded gracefully 
into each other ; and that there is a gradation 
from the lowest up to the highest, from the 
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sea-weeds to the tree, from the monad up to 
the elephant, from the lowest intelligence up 
to angel and archangel, and to God himself. 
In this century science is seeking to determine 
in what this continuity consists, and what are 
the limits to it. When properly announced it 
is seen to be a beneficent arrangement, secur- 
ing the world from violent convulsions, from 
breaks and separations. It is caused, always 
by a divine arrangement, by means of the de- 
velopment of one thing from another, with 
which it is thereby connected. There is thus a 
permanence in the agents' working, with a pre- 
scribed and restricted variety in their action. 
There is a constancy in nature, but it is a_ cpn- 
stant change with a constant abiding. 

VI. 
It Secures Order and Adaptation in Na- 
ture. — These are the two principles in nature 
which prove design ; each separately proves 
the existence of intelligence ; when the two 
are united, the evidence is more than doubled. 
Development under God secures that the two 
are combined, while each has its own place. 
The common seed or stalk produces family 
liknesses throughout nature, while the diver- 
gences provide that each has its individuality, 
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by which it may be recognized. Thus in trees 
there is a trunk to give stability to the frame ; 
this strikes off into branches which give a form 
to the whole ; each branch is formed after the 
model of the tree, and gives off branchlets 
which are of a like shape ; and the whole is 
clothed with leaves which are made, by the 
length and angles of their mid-ribs, to take the 
same form as the tree and its branches. In 
the higher animals, there is a backbone which 
gives a unity to the entire skeleton, and to it 
are attached as appendages various members 
of the body, each serving its purpose, such as 
ribs, feet, toes. 

Lamar ck at times used language which reads 
as if he saiSTtKaT the wishes of an animal may 
produce an jorgan ; as if the wish of the animal 
to swim produced fins, and the wish to fliy pro- 
duced wings. I am not sure that the French 
naturalist meant this. If he did, he was evi- 
dently misinterpreting nature. T-herje.„is,.3sdll' 
j'n the-production, but it is the will of. Him 
who arranged all things, and who has so ar- 
ranged' them that organs grow as they are 
used. Petals open to the sun and profit by 
the light, and roots grow toward their nourish- 
ment. We see fishermen with broad shoulders 
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and strong arms, and ploughmen with stout 
limbs. We can conceive of no method of ac - 
tion by -w-hickxomhined plan and purpose can 
be so effectually secured as by exoiution. 

VII. 

Development Secures Progression. — This 
is not necessary. There are numerous cases 
in nature of degeneration and the disappearance 
of races, because of their not being suited to 
their environment, when it is meant that they 
should cease to exist. But as these give way 
others take their place, according to the bene- 
ficial law of the survival of the fittest, and the 
weak races are driven out by the strong. Na- 
ture may tend first to differentiate and scatter ; 
but then it integrates, mainly by evolution, 
which gathers up the parts and produces higher 
organisms. 

Farmers have always believed in heredity, 
and take advantage of it to produce fine breeds 
of sheep and cattle, dogs and horses : of sheep 
bearing rich wool, or yielding good mutton ; of 
cows giving a flow of milk or supplying well-fed 
beef ; of dogs to hunt sheep or hunt game ; of 
horses to run swiftly, or drag loaded wagons. By 
a higher arrangement of nature, or rather, the 
God of nature, the organic world is progress- 
ing : the earth is covered with a richer vegeta- 
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tion, and there are cereals where before were 
only heaths and mosses, and man himself is 
farther removed from the savage state. We 
have thus a promise that our earth may become 
a perfect abode for a perfected man. 
VIII. 
The Method of Development is Suited 
TO Man's Faculties. — Man is so constituted 
that he has to gather knowledge by experience. 
But ofwhat_u§e_.would experience be, if the 
Juture did not resemble thej past ? It has been 
shown, again and again, that God's procedure 
by uniform law is the only one which enables 
man, with his present nature, to lay plans in the 
ordinary business of life likely to be successful. 
Were there no such regularity he could not be 
sure that the sun will rise to-morrow, that seed- 
time will be followed by harvest, or that food 
will nourish him. But the successive uniformity 
and consistency of nature are determined by 
the law of evolution, whereby the present comes 
out of the past and goes down into the future, 
with both of which it has connections. With- 
out this, our faculties being as they are, man's 
wisest counsels would have no certainty ; not 
so much as a probability of success, and he 
would cease to devise and act, and in the end, 
cease to live. The method is suited to man, 
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and man to the method ; and this by the fore- 
ordained purpose of God, who has made both 
and adapted them to each other. 

IX. 

Difficulties of Theism. — Every one ac- 
knowledges that In looking on nature as the 
work of God we meet with perplexities. Ques- 
tions may be started which we cannot answer. 
How are certain evils, disease and death, and 
Inevitable sorrow consistent with the justice 
and love of God ? I fully admit that there are 
results following from the laws of God, which 
It Is not easy to reconcile with the omniscience 
and benevolence of Deity. 

Sir William Hamilton has made the remark 
that no difficulty emerges In theology, which 
has not appeared previously In philosophy. A 
similar remark may be made as to evolution. 
No difficulty arises on the theory of develop- 
ment, which does not meet us on the theory of 
the immediate creation of every new individual 
and species. The works of nature are equally 
the works of God on the one supposition as on 
the other, and the mysteries bear against God 
In the one case as in the other. The difficulties 
are swallowed up by the overwhelming evidence 
which we have in behalf of the omniscience 
and benevolence of God. 



CHAPTER V. 

FINAL CAUSE IN EVOLUTION. 
I. 

Farther Evidence of Purpose. — It is very 
1 generally admitted by evolutionists, by none 
imore fully than Professor Huxley, that the 
■theor y of Evol ution does ruot-undemiing or in- 
jterfere in any _way with the ordinary doctrine 
jof~Final Cau se. The adaptation oTljne object 
or agent to another and their cooperation to 
accomplish a good end, to give a life and plan 
to the plant and comfort to the animal, are 
fondly believed by the great body of mankind 
to be a proof of design and of a designing mind. 
Th^ force of the arg ume nt is not le ssened by 
.the circumstance that t he skilful structures have 
been inherited. If man could produce a ma- 
cKine~which not only does its work, say a watch 
to keep time, but genders another machine of 
a like kind with itself, every one would be im- 
pressed with the ingenuity of the structure. 
So the very circumstance that a plant and ani- 
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mal can reproduce another plant and animal is 
an evidence of a more far-sightedoesigu! Ev- 
olution does" not lessen the force of the teleo- 
logical argument. The question is started, 
May not the union and conspiracy of forces 
involved in Evolution furnish new proof, as it 
certainly supplies new illustrations, of purpose 
and ends ? 

As there are still so many unfilled-up gaps 
in the evolutionary process, I would speak on 
the subject cautiously and with reserve. At 
the present stage of investigation I would not 
employ an argument from Evolution as fur- 
nishing the primary proof of the existence of 
God. But surely those of us who believe in 
God on other grounds may trace in the devel- 
opment of Nature evidence of his wisdom and 
goodness. We see proofs ^Lpjojcpo se and skill 
in Nature as it now presents itself to us, and we 
can connect tKis witTTlHe mode "^reproduction 
of the objects ; and we find the two, the present 
condition and past history, shedding light on 
each other. It is pleasant to think that when 
a new series of facts has been discovered reach- 
ing over thousands of- ages, they teach the 
same lessons as the old facts which pressed 
themselves on the attention of our forefathers. 
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We see that contemporaneous Nature fits in 
beautifully to successive Nature as" it is un- 
folded in the ages. Evolution, like geology, 
was at first looke d upqn _wit h sifspTciOn— byTg - 
ligious people! B ut geology has c ome to be 
a strenp-then^""SrTaith as it "disoTavs^ew in- 



stances of design, and is confirmatfiiXSi Scrip- 
ture as showmgtEa t creat ion has proceeded 
4yy_egochs lik£tS^!days-jQf.,.Genfi.sis. We may 
now see that there is a wonderful plan not only 
in the present state of the vegetable and ani- 
mal worlds, but in the method of their produc- 
tion by evolutionary causation. God acts 
everywhere in nature through means, and we 
may discover a fitness in the means. Evolu- 
tion is thus in thorough harmony with all the 
other operations of Nature, showing the evi- 
dently designed adaptation of one thing to an- 
other in the past and in the present. 

We see evidently in Nature certain subordi- 
nate ends planned and executed, always under 
the highest end, the manifestation of the wis- 
dom and goodness of God to the contempla- 
tion of the intelligent creation. One of these 
is the preservation and advancement of species. 

God, as it were, says to the plants and ani- 
mals, " Be fruitful and multiply and replenish 
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the earth." The science of Evolution has 
shown that these ends are accomplished in the < 
most effective manner by Natural Selection and 
the other evolutionary instruments, such as the 
surroundings of the living creature, the use 
and disuse, of organs, and, in the case of ani- 
mals, the exercise of intelligence. These all 
tend to the spread of order and ends. In par- 
ticular, Natural^ Selectiorijjwithjts cons equent, 
"the survival of the fittest," is a most benefi- 
cent provision. All the new organs have a 
use, are _produced because they have a use ; 
they continue as long as they are useful, and 
they commonly disappear when they have no 
longer a purpose to serve. Evolutionists are 
speaking and writing constantly of the use and 
usefulness of organs. Even those who have 
no belief in an intelligent use are obliged to 
employ the language to express the fact, and 
this because the fact exists. I could quote mul- 
titudes of passages to this effect from our most 
determined evolutionists, including Darwin 
and Spencer. Dr. Wallace sums up : " The 
shape, the size, and the colors of the petals, 
even the specks and spots with which they are 
adorned, the position in which they stand, the 
movements of the stamens and pistils at vari- 
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ous times, especially at the period of and just 
after fertilization, have been proved to be 
strictly adaptive in so many cases that botanists 
now believe that all the external characters of 
flowers either are or have been of use to the 
species." Wallace delights to trace such use, 
and has illustrated very specially three useful 
agencies employed in the development of plants 
and animals. 

II. 

The Means of Scattering Seeds and Fer- 
tilizing Plants. — Some of these have been 
noticed with wonder and admiration from an- 
cient date. Seeds are carried by winds all 
around, sometimes to immense distances, per- 
haps hundreds of miles. They have been 
transported across seas, on rare occasions from 
onq hemisphere to another. Often the seeds 
are downy, so that they are easily wafted 
through the air. We have all observed that 
some of them have curious hooks to attach 
them to objects, or they possess adhesive mat- 
ter whereby to cling to positions where they can 
germinate. 

But of late years attention has been called to 
a very curious means of propagating plants. 
Birds and insects, such as bees, wasps, and but- 
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terflies, dip into flowers and fruits for nectar, 
honey, and other kinds of food, and as they do 
so the pollen adheres to them and they bear 
it to other plants, which they fertilize. It is 
pleasant to see the insects flitting from flower 
to flower, sipping sweets for themselves; but 
our pleasure is increased when we find them 
at the same time carrying on unconsciously a 
work necessary for the preservation of the 
economy of Nature. Some plants are self- 
propagating and do not need the aid of these 
carriers; but others have no means of self-fer- 
tilizing, and are dependent for the continuance 
of the species on the creatures which feed upon 
them, and are busy, without their meaning or 
knowing it, in carrying the fertilizing power 
from plant to plant. Naturalists tell us that 
plants generally are benefited by cross fertiliz- 
ing; it is in this way that new forms of beauty 
are produced, as we see in roses, in pansies, and 
innumerable plants in our gardens, in the fields, 
and on the mountains. This work is con- 
ducted largely by birds, butterflies, and flying 
insects, which thus make plants fulfil their offi- 
ces and cover the earth, to give animals their 
food and show their beauty to man, if he will 
only appreciate it. 
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III. 

Mimicry a Means of Preserving Plants 
AND Animals. — This is a very curious subject. 
Naturalists have been led to take special notice 
of it of late years. Edible animals and plants 
liable to be attacked as prey take the form of 
inedible creatures which devouring birds and 
insects are careful to avoid. Wasps and bees, 
which can defend themselves by their stings, 
are often imitated by insects of other orders, 
which are thus saved from destruction. Cer- 
tain harmless snakes mimic poisonous species, 
and are thus preserved. A butterfly has been 
known to take the form of a snake with a threat- 
ening aspect, and thus it frightens its foes. It 
is said that the Kallima butterfly of India, as 
it rests on a twig, can scarcely be distinguished 
from a colored leaf. The British cuckoo is a 
very defenceless bird, but in color and mark- 
ings is much like a sparrow-hawk, and is, there- 
fore, not likely to be attacked. Let us under- 
stand precisely what these provisions mean. 
They amount to this, that defenceless creatures i 
are more apt to be preserved by their resem-j 
bling others which, as known to be able tol 
meet their assailants, are not apt to be assailed,! 
It does look as if the species which have this 
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property of mimicking are more likely to be 
preserved in the struggle for existence and go 
down to future generations. The most re- 
markable cases are those which are protected 
by color, and instances will be given under the 
next head. 

IV. 

Color as a Means of Recognition and 
Protection. — Color in the animal kingdqmjg 
an influential means of recognitionj__gedtiaps 
m.ore_thj,n._jsyjeiL.fQrm. It is' by its marking 
and its hues that animals readily recognize 
their kin of the same species, that the bird 
discovers its mate, that the female spies the 
male. Some birds will not pair with a bird of 
a different color, even though it be of its own 
species. There are special " markings, bands, 
spots or patches of white or of bright color 
which vary in every species — and are often 
concealed when the creature is at rest, but dis- 
played when in motion — as in the case of the 
bands and spots so frequent on the wings and 
tails of birds. Now these specific markings are 
believed, with good reason, to serve the pur- 
pose of enabling each species to be quickly 
recognized, even at a distance, by its fellows, 
especially the parents by their young, and the 
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two sexes by each other ; and this recognition 
must often be an important factor in securing 
the safety of individuals, and therefore the 
well-being and continuance of the species." 
Wallace adds : " The most common of all the 
characters by which species are distinguished 
from each other, their colors and markings 
can be shown to be adaptive or utilitarian." 
He is inclined to think that easy recognition 
" has had a more widespread influence in de- 
termining the diversities of animal coloration 
than any other cause whatever." 

Color is a means of protection. Some 
colors are attractive and draw attention to the 
plant or animal, others are a warning or a 
signal flag against attack. Birds, butterflies, 
and insects are apt to take the color of the 
ground or food on which they live. Birds in 
the arctic regions are commonly white, so that 
they are concealed in the snow. The raven 
in the same region retains its black color be- 
cause it is " a powerful bird and fears no 
enemy, while being a carrion feeder it has no 
need for concealment in order to approach its 
prey." In the rich vegetation of the tropics 
many birds, such as parrots and paroquets, are 
apt to take a green color, and so are not dis- 
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tinguishable. But as they need to be discerned 
by their mates, birds in tropical forests have 
usually small but brilliant patches of color. 
The pale color of birds prevalent in sandy and 
arid districts is in harmony with the general 
tints of the surface. In the case of many birds 
the eggs are so like the surroundings that it is 
difficult to distinguish them at any distance. 
In decaying vegetation the eggs are apt to be 
spotted, but not brilliantly. Those who hunt 
tigers and, panthers tell us that it is often diffi- 
cult to see them at any distance in the midst 
of the grass and under the trees. Wallace says 
the earliest leaf-eating insects acquired a green 
color as one of the necessaries of their exist- 
ence. Those feeding on particular species 
would speedily acquire the peculiar tints and 
markings best adapted to conceal them upon 
these plants. We have all noticed how insects 
are apt to take the colors of the plants on 
which they feed. " It seems not improbable 
that fully one-half of the species in the animal 
kingdom possess colors which have been more 
or less adapted to secure for them conceal- 
ment or protection." 

It is of vast importance, in order to preserve 
the species, that birds should be protected 
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while hatching. From our childhood we have 
been interested to observe how this has been 
effected by their nests, often curiously con- 
structed, being concealed in thick foliage or in 
holes. But there is another very powerful 
provision to secure the same end : while the 
male has often a showy coloring to attract the 
female, the female has often a tamer color to 
keep her unobserved. There are cases in 
which the male has the plainer coloring, but 
in these he sits on the eggs and the female 
fights the battles. 

We could mention vast numbers of different 
kinds of color-concealment, but it will sufifice 
to specify only a few. There are birds which 
lay their white eggs in open nests. 

"All the duck tribe, the grebes, and the 
pheasants belong to this class ; but these birds 
all have the habit of covering their eggs with 
dead leaves or other material whenever they 
leave the nests, so as effectually to conceal 
them. Other birds, as the short-eared owl, the 
goat-sucker, the partridge, and some of the 
Australian ground pigeons, lay their white or 
pale eggs on the bare soil, but in these cases 
the birds themselves are protectively colored, 
so that when sitting they are almost invisible, 
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and they have the habit of sitting close and 
almost continually, thus concealing their eggs. 
Pigeons and doves offer a very curious case of 
the protection of exposed eggs. They usually 
build very slight and loose nests of sticks and 
twigs, so open that light can be seen through, 
them from below, while they are generally well 
concealed by foliage from above. Their eggs 
are white and shining ; yet it is a difificult mat- 
ter to discover from beneath whether there are 
eggs in the nest or not, while they are well 
hidden by the thick foliage above." 

Briefly : " The white of arctic animals, the 
yellowish tint of the desert forms, the dusky 
hues of crepuscular and nocturnal species, the 
transparent or bluish tints of oceanic crea- 
tures, represent a vast host in themselves ; but 
we have an equally numerous body whose tints 
are adapted to tropical foliage, to the bark of 
trees, or to the soil, or to the dead leaves, on or 
among which they habitually live. Then we 
have innumerable special adaptations to the 
tints and forms of leaves or twigs or flowers ; 
to bark or moss, to rock or pebble, by which 
such vast numbers of the insect tribes obtain 
protection ; and we have seen that these vari- 
ous forms of coloration are equally prevalent 
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in the waters of the seas and the oceans, and 
are thus co-extensive with the domains of life 
upon the earth." 

Mr. Darwin first stated that flowers had 
been rendered conspicuous in order to attract 
insects which carry the seeds to fertilize plants. 
If insects had not been developed on the 
earth our plants would not have been decked 
with beautiful flowers, but would have pro- 
duced only such poor flowers as we see in our 
fir, oak, and ash trees, on grasses, docks, and 
nettles, which are all fertilized by the agency 
of the wind. 

V. 

Professor Drummond's Tropical Africa. 
— In this work we have very interesting illus- 
trations of the ends accomplished by the 
adaptations of color and forms. I n some cases 
these serve the purposes of protection, in 
others of warning. Birds, monkeys, lizards, 
and spiders are very fond of butterflies. But 
there are two great families of butterflies, the 
Danaides and Acraiedee, which are inedible, 
owing to the presence in their bodies of acrid 
and unwholesome juices, and so they are saved 
from attack. They are distinguished by loud 
patterns and brilliant colorings, and float with- 
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out danger the forests with the utmost coolness 
in the broadest daylight with leisureliness, de- 
fiance, and self-complacency, while their duskier 
brethren have to hurry through the glades in 
terror of their lives. For the same reason, 
well-armed or stinging insects are always con- 
spicuously ornamented with warning colors. 
" The expense of eating a wasp, for instance, 
is too great to lead to a second investment in 
the same insect, and wasps, therefore, have been 
rendered as showy as possible, so that they 
may be at once seen and carefully avoided. 
The same law applies to bees, dragon-flies, and 
other gaudy forms ; and it may be taken as a 
rule that all gayly-colored insects belong to 
one or other of these two classes ; that is, 
they are either bad eating or .bad stingers. 
Now the remarkable fact is that all these brill- 
iant and unwholesome creatures are closely 
imitated in outward apparel by other creatures 
not themselves protected by acrid juices, but 
which thus share the same immunity." 
-' The puff adder is from three to five feet 
long and very thick, is ornamented with strange 
devices in green, yellow, and black.- Its true 
habitat is among fallen leaves in the deep 
shade of the trees by the banks of the streams. 
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Now in such a position at the distance of a foot 
or two its appearance so exactly resembles the 
forest bed as to be almost indistinguishable 
from it. The harmony of color with environ- 
ment is often very striking, even among large 
animals. " When we look, for instance, at 
the coat of a zebra with thunder-and-lightning 
pattern of black and white stripes, we should 
think such a conspicuous object designed to 
court rather than to elude attention. But the 
effect in nature is just the opposite. The 
black and white somehow take away the sense 
of a solid body altogether. The two colors 
seem to blend into the most inconspicuous 
gray, and at close quarters the effect is of bars 
of light seen through the branches of shrubs." 
The spotted, pelt probably conveys the same 
sense of indistinctness, as in the case of the 
zebra. " The crocodile is marvellously con- 
cealed by its knotted and mud-covered hide, 
and it is often quite impossible to tell at a 
distance whether the objects lying along the 
riv-er banks are alligators or fallen logs." 

The most remarkable cases are those which 
have both form and color employed as mimicry. 
The mantis and locust tribes are found in all 
forms, sizes, and colors mimicking foliage at 
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every stage of growth, maturity, and decay. 
" Some have the leaf stamped on their 
broadened wing-cases in vivid green, with 
veins and midrib complete, and with curious 
expansions over the thorax and along all the 
limbs to imitate smaller leaves. I have again 
and again matched these forms in the forest, 
not only with the living leaf, but with 
crumpled, discolored, and shrivelled speci- 
mens ; and the imitations of the crumpled 
autumn leaf are even more numerous and 
impressive than those of the living form. 
Tvichens, mosses, and fungi are also taken as 
models by insects, and there is probably noth- 
ing in the vegetal kingdom, no knot, wart, 
nut, mould, scale, bract, thorn, or bark, which 
has not its living counterpart in some animal 
form. Most of the moths, beetles, weevils, 
and especially the larval forms, are more or 
less protected mimetically ; and, in fact, almost 
the entire population of the tropics is guilty 
of personation in ways known or unknown. 
The lichen-mimicking insects even go the 
length of imitating holes, by means of mirror- 
like pools of black, irregularly disposed on the 
backs, or interrupting the otherwise dangerous 
symmetry of the fringed sides." 
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There are insects which imitate twigs, sticks, 
and the smaller branches of shrubs. There is 
the walking twig, three or four inches long, 
covered with bark apparently and spotted all 
over with mould like the genuine branch. 
" On finding one of these insects I have often 
cut a small branch from an adjoining tree, and 
laid the two side by side for comparison, and 
when both are partly concealed by the hands, 
so as to show only the part of the insect's 
body which is free from limbs, it is impossible 
to tell the one from the other. The very 
joints of the legs in these forms are knobbed 
to represent nodes, and the characteristic 
attitudes of the insects are such as to sustain 
the deception." 

One of the most striking illustrations is 
exhibited by the grass-stalk insects which live 
in long grass all over the forest. "When 
you catch him his limbs are twisted about 
at every angle, as if the whole were made of 
one Long stalk of the most delicate grass 
hinged in a dozen places, and then gently 
crushed up into a dishevelled heap. Having 
once assumed a position by a wonderful in- 
stinct, he never moves or varies one of his 
many angles by half a degree." " To com- 
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plete the deception, some have the antennae 
developed to represent blades of grass, which 
are often from one to two inches in length, 
and stick out from the end of the body, one 
on either side, like blades of grass at the end 
of a stalk. The favorite attitude of these 
insects is to grasp a grass-stalk, as if they were 
climbing a pole ; then the body is compressed 
against the stem, and held in position by the 
two fore-limbs which are extended in front, so 
as to form one long line with the body, and so 
mixed up with the stalk, as to be practically 
part of it. The four legs stand out anyhow in 
rigid spikes like forks from the grass, while 
the antennae are erected at the top, like 
blades coming off from a node, which the 
button-like head so well resembles. When 
one of these insects springs to a new stalk, it 
will at once all but vanish before our eyes. It 
remains there perfectly rigid a component 
part of the grass itself, its long legs crooked 
and branched exactly like dried hay, the same 
in color, the same in fitness, and quite defying 
detection." During three-fourths of the year 
the grass is dried by the sun into a straw- 
yellow color, and all the insects are painted 
to match. Although yellow is the ground 
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tone of these grasses, they are variegated, 
and especially towards the latter half the year, 
in two ways. They are either tinged here and 
there with red and brown like the autumn 
colors, or they are streaked and spotted with 
black or other markings painted by the finger 
of decay. All these appearances are closely 
imitated by insects. The blades alike with 
limbs, and are variously colored according to 
season and habitat. 

VI. 
Efficient with Final Cause. — These run 
through the whole of nature. They have been 
known to have been different since the days of 
Aristotle, who distinguished them, and yet they 
are connected. When we use a magnet we 
are employing efficient cause. When we join 
other things with it to form a compass we have 
final cause, an end to serve by agents. We 
have seen that there are adaptations implying 
a purpose, but there must also be agents pro- 
ducing them. Whether we are able to dis- 
cover them or not, there must be powers caus- 
ing the adaptive colors and forms which we 
discover in nature. Wallace does not always 
distinguish between the two kinds of causes. 
In his explanations Wallace often writes as if 
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he had found an efificient, when he has only 
observed a final cause. Following physicists 
generally, he regards color as altogether sub- 
jective. In this I think he is mistaken. Color, 
like heat, which is a mode of motion, is an 
external cause of an organic affection. As 
such it has an objective existence. I do not 
say what precise sort of existence. I believe 
it exists, as a power or powers. According 
to the doctrine of Newton, when the white 
beam strikes on a plant it is divided into two 
parts, one part is reflected by the color of the 
surface, and the other is absorbed. While 
taken into the plant it is not lost — according 
to the doctrine of the conservation of energy 
no force is ever lost. It may abide for a time 
in the plant, till it is changed into some other 
form. Being in the plant, it is apt to come 
out in a complementary color, that is, in colors 
which together make up the white beam. 
Such colors are said to be in harmony, and 
when under the eyes at the same time are 
felt to be agreeable to man, and probably also 
to some or many of the lower animals. 

We discover these complementary colors 
appearing together in nature. Thus we have 
green harmonizing with red and russet. The 
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soft hue which the author of nature has given to 
the leaf of tree and herbage is by far the most 
abundant color in the vegetable kingdom. 
Now, wherever the flower of a plant is red it 
associates agreeably with the leaf. The flowers 
of the rose and of many pinks, geraniums, mal-' 
lows, lychnises, and innumerable others con- 
trast strikingly with the foliage of the plants 
on which they grow. The eye delights to see 
the fruit of the cherry, the rose, and the thorn, 
and the berry of the holly, the yew, the common 
barberry, the mountain ash, and many others 
peeping forth from the green leaves. It often 
happens that according to the green so is the 
hue of the associated red. Again there is pur- 
ple harmonizing with yellow and citrine. Pur- 
ple of various tints, shades, and hues, such as 
red purple where there is a preponderance of 
red, and blue-purple where there is a predom- 
inance of blue, is the most frequent color 
of the petals of plants, and in beautiful con- 
trast we often find yellow in the centre of the 
flower. Thus in the garden polyanthus, 
and in many varieties of auricula, the outer 
rim of the corolla is purple and an inner cir- 
cle is yellow. More frequently the comple- 
ment is found in the yellow anthers or yellow 
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pollen. It is certainly a noteworthy circum- 
stance that as the frequent color of petals is 
purple so the most common color of the pollen 
of plants is yellow. In the flower of the for- 
get-me-not which ever greets the eye so cheer- 
ily there is a border of blue purple and a cen- 
tre or throat of orange yellow. In the pansy 
so rich and soft we have yellow of various hues 
and degrees of intensity brightened by a mix- 
ture of white. Eyebright has a purple and 
white corolla with a sprinkling of yellow on its 
odd lobe. 

These harmonies prevail in other depart- 
ments. In the evening sky the beam is divided 
into two, and we gaze on the blue or blue 
purple cloud contrasted with varied hues of 
red orange. Shells are commonly yellow, with 
purple spots decorating them. In birds we 
have commonly a sort of tawny hue, being a 
yellow with more or less of red, and a dark 
blue, or rather a dark blue purple. This col- 
location of colors is very frequent among our 
domestic fowls (the cock struts so magnifi- 
cently amidst an immense profusion of purple 
and gold) and among raptorial birds, as for 
example, many falcons and owls, and is found 
among wading birds and many species of 
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thrushes. In more ornamented birds we dis- 
cover red associated with green as in a number 
of todies and a great many parrots, 

These harmonies make the objects of nature 
interesting and attractive to man, possibly also 
to animals. Acting with them is the benefi- 
cent principle ofjiaturaTselection, which serves 
speciallylto furnish recognition, warning, and 
protection. But there are always~agencies at 
work which produce these effects. Wallace 
shows that colors are most apt to come out on 
the parts of the plant and animal in which there 
is the most active vitality — the vitality com- 
monly chemical action, drawing the color ab- 
sorbed in the plant towards the part. " Color 
has arisen over surfaces where muscular and 
nervous development is considerable." The 
crown of the head, the throat, the ear-coverts, 
the eyes ; the plumes have usually distinct 
tints in high-colored birds. 

We have seen that animals are apt to takef! 
the color of the ground on which they lie. Of| 
course they feed on that ground, and the color! 
maybe produced by the food on which theyl 
live, and by the survival of the fittest. There 
must also be a cause of the form of mimicry 
which they take ; this may be found in part in 
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the tendencies of the animal and plant to take 
the same forms, as for instance, both to pro- 
duce joints. 

In this chapter I have simply opened up a 
new and interesting field. Others will enter in 
and possess it. It must evidently be the main 
topic of discussion in the Theology of Nature 
in the age to which we have come. 



CHAPTER VI. 

GEOLOGY AND SCRIPTURE. 
I. 

Harmony of Genesis and Geology. — It is 
not necessary to dwell on this subject. The 
correspondence has been demonstrated of late 
years by very competent men whose writings 
are accessible to all. In particular this has 
been done by the three men on this continent 
who have the best right to speak on this sub- 
ject from their knowledge of physical geog- 
raphy and geology, — Dr. Guyot, Dr. Dana, 
and Sir William Dawson. I have been most 
indebted to the late Dr. Guyot's little book on 
" Creation." 

In the one of these, the written record, we 
have an account of the genesis of the earth as 
it would have been witnessed by a spectator 
who had lived through the un remembered 
ages ; in the other the combined results of the 
researches of geologists within the last few 
ages. The one is ocular ; the other scientific. 
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This accounts at once for their essential same- 
ness and their superficial differences — which do 
not imply any contradiction. Professor Hux- 
ley showed in a lecture in New York that there 
were contradictions between geology and Mil- 
ton's picture of creation in " Paradise Lost," 
but he made no special reference to the Bible 
account — we may believe out of reverence — and 
he did not attempt to prove that geology con- 
tradicted Genesis.' 

I believe that if you would ask a geologist 
to write for us a true account of the production 
of our earth in as brief a space as the first 
chapter of our Bible, he would confess his in- 
ability to do so. Suppose that the opening 
chapter of Genesis, all unknown before, were 
discovered and published in our day, it would 
at once be denounced as a forgery, constructed 
by one who knows geological science, and who 
varies the record simply to keep the trick from 
being detected. 

' Elsewhere in his reply to Gladstone he alleges that the Bible errs 
in placing birds earlier than reptiles. This he does by making 
(Gen. i., 24) "creeping thing" mean reptile, whereas I understand 
by it the lower mammals. Reptiles being mostly amphibious, are 
included in taninnim (Gen. i., 2i), the moving or winged creatures 
placed before birds. In these ages there were numbers of flying 
creatures, including not only reptiles but amphibians. 
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II. 

The Correspondence. — It consists first in 
both arranging the history into progressive 
periods in the one called Days, in the other 
Ages, Epochs, Formations ; secondly, in the 
order of the appearance of living beings ; and 
thirdly, in man being the consummation of the 
whole. 

It may be useful to preface the comparison 
with a statement by Dana as to the geological 
epochs. " First, the reality of an age in his- 
tory is marked by the development of some 
new idea in the system of progress ; secondly, 
the beginning of the characteristics of an age 
may be looked for in the midst of a preceding 
age, and the marks of the future coming out to 
view are prophetic of the future " (" Geol.," 

p. 137)- 

It is scarcely necessary to show, after it has 
been so often done, that the word " Day " is 
constantly used in Scripture to designate a 
fixed period of any kind and is not confined to 
a period of 24 hours. Indeed, it is applied 
in Chapter i. of Genesis to the first three days, 
when, as yet, the sun was not formed and there 
could not have been days as we now measure 
them. In Genesis ii., 4, Moses writes " in the 
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day," (the meaning being a period — a very 
lengthened one,) " that the Lord God made the 
earth and the heavens." So it goes on in 
nearly every book of Scripture. It has been 
counted that there are upwards of a hundred 
places in which the phrase denotes a period 
other than that of the rotation of the earth. 

We may now compare and contrast the two 
accounts the record by the spectator, and that 
by the savant. I keep to the general cor- 
respondence, which is sufficient for my purpose, 
and do not specify minute points about which 
there may be differences of interpretation. 

It should be observed that in both there is 
an antecedent and unknown period, when, ac- 
cording to Genesis, the earth was without form 
and void ; when there was a deep with dark- 
ness upon it, and when, according to geology, 
the mundane matter was shapeless and without 
life. The days or epochs begin with the cre- 
ative acts. 

GENESIS. GEOLOGY. 

First Day. 

The Spirit, the source of power There is no formed sun, but 
and order, moves on the deep, there is light ready to germinate 
and there is light. the life now to appear. 

Second Day. 
The separation of the now sol- The consolidation of the earth 
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idified earth from the expanse of from its previous igneous state, 
heaven above. and the separation of the earth 

from its gaseous environment. 

Third Day. 

The dry land appears above There is vegetable life of a 

the waters which previously cov- simple form anticipated in the 

ered it, and thus early plant-life Eozoic period, and coming forth 

appears. more fully in the Silurian period. 

Fourth Day.' 

The sun, "moon, and stars be- In this era the sun is formed 
come visible, and henceforth into a definite shape, the moon 
rule the seasons. is thrown off from the earth, and 

the stars become visible, owing to 
the atmosphere being cleared. 

Fifth Day. 

Creation of the lower animals There are the lower forms of 
in water and in air. " And God animals, chiefly marine, fishes, 
said, let the waters teem with reptiles, rising to fowls. The 
creeping thingsj" swarm with latter part of the Palaeozoic and 
swarmers, and fowl that may fly the Mesozoic ages, 
above the earth. And God cre- 
ated the great stretched out sea 
monsters (tanninim), and all liv- 
ing creatures that creep, which 
the waters breed abundantly 
after their kind, and every 
winged bird after its kind. " 

' I remember that when I was a boy an old infidel addressed me : 
' ' Oh, how can you believe the Bible, which says there was light be- 
fore the sun appeared ? " I was not able to answer the objection, 
but science now can do so when it tells us that the formed earth is 
older than the formed sun, and that there must have been light 
nourishing plants before the sun was condensed. In the present 
advanced stage of science, the infidel would have started an objec- 
tion which cannot be answered if Genesis had made the sun appear 
on the first day. 
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Sixth Day. 

Higher animals appear, camiv- It is the age of mammals in- 

orous, herbivorous, smaller mam- eluding marsupials. It culmi- 

malia, such as rats, mice, and nates in man, who is in all points 

emphatically man, who has do- a mammal, but has intelligence, 

minion over all animals. He is reason, and moral perception, as 

made in the image of God. testified by psychology — a branch 

of science as certain as geology. 

III. 

How IS THE Correspondence to be Ac- 
counted FOR? — The question arises and de^ 
mands an answer, How comes it that there is 
such a correspondence between Genesis and 
Science, which has been formed in so much a 
later age ? According to the common reckon 
ing, which can be justified, the Pentateuch 
was written by Moses 1400 years before the 
Christian era. The wildest German neologists 
are sure it could not have been written later 
than the time of Ezra, 500 years before Christ. 
Every one ackowledges that the Pentateuch 
was translated into Greek between 300 and 200 
years B. C, and that after this copies of it 
were to be found in many libraries. Hot^'- 
then, were, the early Scriptures able to publish 
truths which have only been discovered by' 
science in this century ; truths many and varied* 
and minute, and covering a lengthened series of 
years, amounting to at least a hundred millions^ 
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I There is only one answer to which reason will 
listen for an instant — the truths must have 
been disclosed to Moses as they profess by the 
immediate inspiration of God. 
" Those who do not believe in the inspiration 
of the ancient record have great difficulty in 
answering the question. Thus Dr. Romanes 
admits that " the order in which the flora and 
fauna are said by the Mosaic account to have 
appeared upon the earth corresponds with that 
which the theory of evolution requires and the 
evidence of geology proves." ' He is able in 
explanation only to say, that " the grand old 
legend may contain in its beautiful allegory 
more of traditional history than the present age 
is always inclined to suppose." Tradition of 
whom ? Of brutes who leave no record be- 
hind them, except their bones to geologists? 
Of men who have not got the science to hand 
down ? Haeckel seems to take pleasure in de- 
claring : " Two great and fundamental ideas, 
common also to the non-miraculous, meet us in 
the Mosaic hypothesis of creation with sur- 
prising clearness and simplicity — the idea of 
separation or differentiation, and the idea of 
progressive development or perfecting. Al- 

'^ Nature, August, 1881. 
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though Moses looks upon the results of the 
great laws of organic development which we 
shall later point out, as the necessary conclu- 
sions of the Doctrine of Descent, as the direct 
actions of a constructing creator, yet in this 
theory there lies hidden the ruling idea of a 
progressive development and differentiation of 
the originally simple matter. We can there- 
fore bestow our just and sincere admiration of 
the Jewish law-giver's grand insight into na- 
ture." ' But the statement of Moses does not 
consist of an "idea," or "a grand insight," but 
of a long and detailed series of events such as 
could only have been discovered by scientific 
observation, and such as could not have been 
discovered by observation at the time of Moses. 
Even an Aristotle, a Newton, or a Cuvier, could 
not have constructed, by natural science, a cos- 
mology, such as is presented to us in Genesis, 
had they lived 1400 years before Christ. I am 
not sure that Moses had such a grand insight 
into nature as Haeckel gives him credit for, or 
even understood fully what he wrote, of which 
we are constrained to seek the producing power 
in an inspiration from on high. 

' Haeckel's " History of Creation," vol. i., p. 38. 



CHAPTER VII. 

THE AGE OF MAN. 

FIRST EPOCH, THA T OF STRUGGLE. 

I. 

The Coming Time. — In all the geological 
ages we find in any one age the anticipation of 
the following. This may also be the case with 
the age in which we now live, the Age of Man. 
We see everywhere preparations made for fur- 
ther progress : seeds sown which have not yeT 
sprung up ; embryos not yet developed ; life 
which has not yet grown to maturity. In par- 
ticular we find that in this Age of Man, man 
has not yet completed his work. — 

In an age there is often more than one 
Epoch ; thus, we have the Lower and Upper 
Silurian ; in the Mesozoic, the .Triassic, Juras- 
sic, and Cretaceous. So in this Human Age 
we find two very marked Epochs, that of labor 
and that of rest, that of battle and of victory. 
The evening_and the morning constitute the 
seventh as they do the other days. 
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II. 

Man's Descent. — We have to answer the 
question so often put : Did man come into the 
world by ordinary generation ? Of course, 
from the lower animals ? To this I answer" 
that at first sight there is something special in 
the forthcoming of man, and this conviction is 
deepened the deeper we explore his nature, his 
J intellectual, moral, and spiritual faculties, his 
reason, his conscience, his free-will, which raise 
him far above the brutes. YQUjr_one;ej^ed^vo- 
lutionists see only one sidet,ajjdjlot_^jhe whole 
Soird truth. "Man is undoubtedly an animal ; 
this of the highest, the'linainniiliitn^TonTi, the 
mammal "Standing upright and looking to 
heaven. But he is higher than the animal, and 
is allied to God, who made him and made all 
things. He discerns between truth and error, 
between good and evil ; he sees distant conse- 
quences, and can rise to spiritual communion 
with God. 

This is the double account of man given in 
Scripture. In Genesis i., he is higher than 
the animals, and has dominion over them ; he 
is made in the image of God. This of his 
soul. In Genesis ii., he is formed of " the 
dust of the ground." But there is a higher 
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power superinduced ; God " breathed into his 
nostrils the breath of life, and he became a 
living soul." We have a most inadequate view 
of the nature' of man unless we look at both 
these aspects. The anatomist, the materialist, 
does not see half the man. His microscope 
may show us the soft pulpy nerves and brain, 
but cannot exhibit to us the soul with its high 
imaginings, its lofty perceptions, its sense of 
moral obligation, its glimpses of the world to 
come. 

Mr. Alfred B. Wallace , the co-discoverer 
with Darwin of universal evolution, argues that 
there is something special in man's appearance 
on~EKe'^artHr~~Tt is not a development from 
wh'aT'ie iEistedbefore ; it is a creation of some- 
thing newja capacity of beholding, admiring, 
and following the good, the holy. But this 
new power is not altogether an anomaly, an 
exception. Jjl Is one o f a series, the highest of 
the series. We have seen that ' rising above 
maller'tKere is life, there is feeling, there is in- 
telligence, there is moral discernment, and now 
there is love and law ; there is love to expand 
and law to bind the universe. If any one ask 
me if I believe man's body to have come from 
a brute, I answer that I know not. I believe 
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in revelation, I believe in science, but neither 
has revealed this to me ; and I restrain the 
weak curiosity which would tempt me to in- 
quire into what cannot be known. Meanwhile 
I am sure, and I assert, that man's soul is of a 
higherorigin and of a nobler type. .^ 

III. 
The Warfare. — Scientific men have now 
hit on the fit phrase, " the struggle for exist- 
ence," which so aptly characterizes our era, 
In books on natural theology, wri^n in the 
last century and the beginning of this, this 
world was pictured as a scene of order and 
beauty, of wisdom and benevolence. Now 
the picture has been darkened. It is seen and 
acknowledged that if there be good in our 
world, there is also evil. We have as clear 
and decided proof of the existence of the one 
as of the other. There is pain in our world, 
and this is certainly an evil ; pain to which we 
are all liable, often keen and long continued, 
lasting for hours, and days, and years, without 
the possibility of alleviation, and the sufferer 
has to cry in the evening, when shall it be 
morning, and in the morning, when shall it be 
evening. There is the deeper evil, apparently 
the source of all other evils — that of sin, of in- 
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gratitude, lust, deceit, malignity. We feel it 
in ourselves, we take guilt to ourselves, being 
convicted by our own consciences. No ex- 
planation, no history of our world is at all 
adequate to explain the facts, unless it looks at 
both these aspects, the evil and the good. In 
the very midst of our world is the tree of 
knowledge of good and evil ; as in the midst 
of the paradise restored is the tree of life. 

The history of our world is given in epit- 
ome. Gen. iii., 15: "I will put enmity be- 
tween thee and the woman, and between thy 
seed and her seed ; it shall bruise thy head 
and thou shalt bruise his heel." The contest 
is between the good, represented by the seed 
of the woman,-!— not " seeds," as of many, but 
seed, as of one, the deliverer, — and the seed of 
the serpent ; in which contest the seed of the 
woman, bitten in the heel, shall bruise the 
head of the serpent and crush the evil. This| 
world is not a scene of pure good or of un- 
mixed evil : it is one of contest between the I 
evil and the good ; between the seed of the | 
serpent, the animal and the malignant power, 
and the seed of the woman, the pure and the 
loving power. We have an emblem of it in~ 
the Tree of Life, allowed for a time in the 
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garden "of Eden, and the flaming sword burn- 
ing every way to guard it. We have it ex- 
hibited in Cain slaying his brother Abel ; "and 
wherefore slew he him ? because his own 
works were evil and his brother's righteous." 
We see it in the two families which divided 
the antediluvian world, that of Cain and that of 
Seth. Many of the Psalms, which the Church 
continues to sing, as they are in accordance 
with the experience of our hearts, are v/ar 
songs: "Gird thy sword upon thy thigh, O 
Most Mighty, and in thy majesty ride prosper- 
ously, because of truth and meekness and 
righteousness, and thy right hand shall teach 
thee terrible things." Psalms xlv., 3, 4, 
The burden of the prophets is deliverance from 
evil. " He shall see of the travail of his soul, 
and shall be satisfied." Throughout the dis- 
courses of our Lord there is reference to the 
good contending with the evil and overcoming 
it. The tares sown by the enemy grow with 
the wheat until the harvest, when the tares are 
burnt. The essence of the Gospel is to be 
found in the lost sheep brought back by the 
shepherd, in the lost money found, in the lost 
son in the embraces of his father. The war- 
fare is not only without us, the deeper struggle 
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is within. " The flesh lusteth against the spirit 
and the spirit against the flesh, and they are 
contrary the one to the other." The whole 
warfare is described in Romans vii., 8-25. 
" I see a law of my members warring against 
a law of my mind." " O wretched man that I 
am ! who shall deliver me from the body of this 
death?" " I thank God through Jesus Christ 
our Lord." The decisive battle was fought 
when Jesus suffered on the cross ; the victory 
was won when he rose from the dead and as- 
cended into heaven leading captivity captive. 

SECOND EPOCH ; THE SPIRITUAL. 
IV. 

The Redemption. — God is love ; essentially 
love. He loves every living creature as if he 
were the only one whom he loved ; he cares 
for the lilies of the field and the fowls of 
heaven, for the widows and the fatherless. I 
believe that in every one of the countless 
worlds, counted only by him who counts the 
number of the stars, there may be a sepa ate 
manifestation of the manifold wisdom of God. 
I am sure that each of the worlds has es- 
pecial marks of his love. One of the high- 
est is in that world in which we dwell, the 
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world which has fallen, the world that has 
sinned, but which he redeems and restores. I 
am not sure that there is a higher, that there 
can be a higher. " When the fulness of time 
was come God sent forth his Son, made of a 
woman, made under the law to redeem them 
that were under the law, that we might receive 
the adoption of sons " (Gal. iv., 4). Here in the 
world in which we dwell the Creator has be- 
come the creature to associate himself more 
intimately with creation. ."The Logos was 
made flesh, and dwelt among us" (John i., 14). 
Though fully and altogether man, he does 
not become so by ordinary generation ; he is 
born of a virgin. There is a fixed time, a fit 
time, in his coming, and in all the events of his 
life, which cannot be delayed nor hastened* 
There are sin and suffering in our world, and 
the Son of God became man that he might 
suffer in our room and stead, and sin is 
atoned for while it is condemned. This was 
planned and contemplated from the beginning. 
He is " the lamb slain from the foundation of 
the world." (Rev. xiii., 8). I was set up from 
everlasting, from the beginning, or ever the 
earth was." " He was rejoicing in his habitable 
earth [new version], and his delights were with 
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the sons of men." (Prov. viii., 23, 31). Who 
is this that cometh from afar, " with dyed gar- 
ments ? " " This that is glorious in his apparel, 
travelling in the greatness of his strength ? I 
that speak in righteousness, mighty to save " 
(Is. Ixiii., i). " He was wounded for our trans- 
gressions; he was bruised for our iniquities." 
(Is. liii., 5). He has become perfect through 
suffering (Heb. ii., 10). To perfect his love he 
suffered, that the love of benevolence might 
also become the love of sympathy ; he feels for 
us, for he has felt with us. 

V. 
Signs of Restoration. — There is certainly 
evil in our world, but there is also good. The 
scene is a checquered one of light and shadow. 
We live in a world where day and night alter- 
nate. Every man walks in light, but accom- 
panied by his own shadow, the shadow being 
sin, which is the obstruction offered to the light. 
But the creature is striving against the tendency 
to evil. If there be diseases in our world, there 
are also remedies. If there be winters in the 
succession of seasons, there are also springs 
going on to summers and harvests. If there 
be the death of the individual, there is a con- 
tinuance of the race. If there be deaths, there 
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are also resurrections. Nature is struggling, , 
but it is in order to improvement. It is plough- 1 
ing and sowing, but in order to reap in due 
season. It is moving onward, but also upward. 
It is groaning, but it is to be delivered from a 
load. It is travailing, but it is for a birth. It is 
not perfect, but it is going on toward perfection. 

Looking to our earth, we find causes working 
which will certainly improve it. Education has 
reached a high state in certain countries, and 
will spread to all by missions and other agencies, 
thereby stimulating intelligence. Agriculture 
is advancing, and will destroy wild beasts, culti- 
vate wastes, and spread fertility. Commerce 
is binding the nations closer together. Human 
life is being lengthened indefinitely. " The 
child shall die a hundred years old." 

The Scriptures all along look forward to a 
better era. The seed of the woman is to bruise 
the serpent's head. In Abraham's seed all the 
nations of the earth are to be blessed. The 
Psalms commonly begin with praise, describe a 
fight, and close with a triumph. . The prophets' 
look forward to a light about to dawn, and 
their faces are brightened by it. " And it shall 
come to pass afterward, that I will pour out 
my spirit on all flesh " (Joel ii., 28). 
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VI. 

The Dispensation of the Spirit. — A new 
power is imparted, and begins to work, " The 
spirit of the Lord is upon me, because he hath 
anointed me to preach the gospel to the poor ; 
He hath sent me to heal the broken-hearted, 
to preach deliverance to the captives, and re- 
covering of sight to the blind, to set at liberty 
them that are bruised, to preach the acceptable 
year of the Lord " (Luke iv., i8, 19), the year 
of jubilee, the year of restoration. 

The king establishes a kingdom. On leav- 
ing the earth, he leaves one to carry on the 
work. " I will send another Comforter, to abide 
with you forever, even the Spirit of Truth" 
(John xiv., 16, 17). "Thus spake he of the 
Spirit, which they that believe on him should 
receive" (John vii., 39). But while trav- 
ailing on earth, he had to say The Holy Ghost 
was not yet given, because that Jesus was not 
yet glorified (John vii., 39). In a sense, the 
Holy Ghost was given before, and had fallen 
on one after another in the Old Testament 
times, perhaps also on such men as Socrates 
(who claimed to have been guided by a dai- 
monion) in other lands. But this was an an- 
ticipation ; as we have seen that in geological 
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times a higher life would appear in an earlier 
than its own proper age — the mammal in the 
age of reptiles. The new power descended 
when "the day of Pentecost," the feast of first 
fruits was " fully come" (Luke ii., i). A new 
epoch has begun. For a time there is a struggle 
heljpeen the flesh and the spirit. 
/ We have seen that when the new powers come 
I in they act upon, and act with the old. The or- 
ganic, as the higher, employs the inorganic 
^powers, which, in spite of resistance, it turns to 
jits own uses. Intelligence, instinctive and ra- 
tional, directs and controls both, and morality 
would turn them all to a high end. It is thus, 
also, with the development now going on. It 
proceeds by two potencies, the natural and the 
spiritual. As I have said elsewhere : " There 
are the old pov>rers still working, those of sense 
and understanding, of reason and conscience. 
These constitute the life which God breathed 
into man when he became a living soul. Their 
crowning part is the reason, speculative and 
moral, made after the likeness of God, and 
lying deep down in our nature, beneath the in- 
crustations covering it from the sight, but 
capable of being wakened up. Upon these 
the new and spiritual powers work. Much that 
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takes place in the Church is the joint result of 
the two. The inspiration of Moses, of the 
prophets, and apostles, did not destroy their 
natural character ; it merely sanctified and ele- 
vated them. The spirits of the prophets were 
subject to them. Religion does not eradicate 
the natural powers, it moulds them and directs 
them to higher ends. The man's faculties and 
temperament are not changed by his being 
converted ; if he was lively and impulsive be- 
fore, he is so still, if dull and solid, he will 
continue to be so ; but the whole elevated by 
the spiritual power." 

In all past ages there have been new powers 
added. Life seized on the mineral mass, and 
formed the plant ; sensation imparted to the 
plant made the animal ; instinct has preserved 
the life and elevated it ; intelligence has turned 
the animal into man ; morality has raised the 
intelligence to love and law. The work of the 
Spirit is not an anomaly. It is one of a series ; 
the last and the highest. It is the grandest of 
all the powers. It is an inward power, convin- 
cing, converting, sanctifying, beautifying, and 
preparing the soul for a heavenly rest, where, 
however, " they rest not day nor night " ; for 
rest consists in holy and blessed service. 
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The history of our earth is thus one, a con- 
nected and consistent whole — a system. It is 
a struggle and a victory. Our older divines 
used to argue that death came on the lower 
animals because of the sin of Adam. Geology 
has dissipated this fancy, which has no coun- 
tenance in Scripture, and has shown us that 
death has reigned from the beginning of life 
" over them that had not sinned after the simil- 
itude of Adam's transgression, who is the 
figure of him that was to come," who has gone 
down into the grave, grappled with death, and 
conquered it. 

Our lot has been cast in the time of war. 
" Woe is me that I dwell in Mesech " — the 
scene of strife. But all the while, thanks be to 
God, who hath called me to be a soldier with 
the whole armor of God at my command, and 
sure of victory. I am but a common soldier 
in the heart of the battle, and I see but a little 
way around me. But I see in front of me the 
captain of my salvation leading, and I follow 
him. Already in anticipation I hear the shout 
of victory. " Blessing and honor and glory 
and power be unto him that sitteth upon the 
throne and unto the lamb for ever and ever." 

There has been a troubled day, but "at 
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evening time there is light." Every mystery 
is cleared up ; every evil is removed ; the 
last enemy is destroyed ; death is swallowed 
up in victory ; the conqueror has gone up on 
high. " Lift up your heads, O ye gates ; even 
lift them up, ye everlasting doors, and the king 
of glory shall enter in." It is revealed that the 
saints shall live and reign with him " a thou- 
sand years " (Rev. xx.,4), the day standing for a 
year, and constituting a geological epoch. 

VII. 

The Close. — I have tried to unfold a pan- 
orama of our earth's history, from its com- 
mencement to its close, so far as I can see it 
by the light of science and of Scripture. It is 
a flickering light, with crossings and inter- 
ferences of rays. At times I am dazzled with 
excess of light, and at times there is a dimness 
by reason of distance, and I can scarcely dis- 
tinguish land from cloud. The several Ages 
rise like mountain ranges, one beyond the 
other, apt to be covered with clouds, but their 
outlines visible one beyond the other, with val- 
leys between. The history is one throughout, 
the evening and the morning always making 
the day. 

In the dim distance I see the scene of dark- 
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ness, with unending light beyond. After the 
thousand years are fulfilled, Satan — that is, the 
power of evil — must be loosed for a little while 
(Rev. XX., 3). It is a brief, it is the final, con- 
quest. " There came down fire from heaven 
and destroyed them." It is a curious and most 
noteworthy circumstance, that according to re- 
cent science if the powers in nature continue 
to operate as they now do, the earth, after an 
indefinite time, must be burned with fire. It is 
another curious circumstance also to be noted, 
that an old fisherman living on the banks of 
the Sea of Galilee saw the same fact, (2 Pet. 
iii., 7). "The heavens and the earth are re- 
served unto fire." They pass away in their 
present form. 

Our earth is now burned up. It has ful- 
filled its purpose. We may look back upon 
the scenes which it has presented : scenes for 
epics, for comedy, and for tragedy ; of heroic 
deeds, and of cowardly deeds ; of lofty pur- 
poses, and base purposes ; of joys and sorrows ; 
of bright prospects, and dark disappointments ; 
of smiles and of tears running down the furrows 
made by them ; of buoyant strength, and wast- 
ing disease ; of blooming health, and of wounds 
and blood ; of friendships and strifes ; of peace 
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and war ; of the plough calling forth the riches 
of the soil, and the sword drenching it with 
blood ; of happy and peaceful families, of dis- 
tracted families and desolate households; 
There is the mother rejoicing over her new- 
born babe, and Rachel weeping for her chil- 
dren, and refusing to be comforted ; there is 
the lover's love, the wife's devotion, and the 
adulterer's lust, separating forever those who 
would once have died for each other ; there is 
the patriot dying for his country, and the traitor 
betraying it to the enemy ; there are the 
groans of the dying, mingling with the shouts 
of victory, — all these falling under our observa- 
tion, narrated in history and biography, pic- 
tured in drama and in novels, and experienced 
here in our own hearts and lives. 

This is the scene presented in the First 
Epoch ; but this is not to be the Last Epoch. 
Were it so, we should feel it to be unworthy 
of God. But we have evidence that he all 
along purposed something better, and prepared 
for it. There has been a battle leading to vic- 
tory and unending peace. There has been a 
winter with its storms, but the winter is over 
and gone, and is succeeded by eternal spring. 
There has been night lighted only by stars, 
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but the evening is followed by morning, and 
the evening and morning constitute the seventh 
day. 

At the close the earth perishes. Having 
been the scene of so much sin, it is fit that it 
should be purified by fire. " The heavens 
shall pass away with a great noise, and the ele- 
ments shall melt with fervent heat, and the 
earth also, and the works that are therein shall 
be burned up." The tares and the wheat have 
grown together until the harvest, but now the 
tares are burned up and the wheat is gathered 
into the garner. The evil is separated forever, 
and all that is good remains in the day when 
God maketh up his jewels. 

I cherish the belief that each of God's innu- 
merable worlds may have its own manifestation 
of the glory of God, each star differing from 
another in glory. " There is one glory of the 
sun and another glory of the moon and another 
glory of the stars." We know what the glory 
of our world is. It may not have been equalled, 
it cannot be surpassed, by the glory of any 
other. A derangement has occurred. " By 
one man sin entered into the world, and death 
by sin." But "when sin abounded grace did 
much more abound." Sin is condemned, and 
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yet the sinner is saved. The Logos becomes 
flesh and dwelt among us ; the Creator and 
Creature are brought into closest relationship. 
But the end to be accomplished by the God- 
Man's kingdom is now accomplished. " When 
all things shall be subdued unto him, then shall 
the Son also himself be subject unto him that 
put all things under him, that God may be all 
in all " (I Cor. xv., 28). I can see no farther 
into the endless light that stretches out beyond. 
My hope is to be there and live there forever ; 
then shall I know, even as also I am known. 



THE END. 
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HISTORY OF PHILOSOPHY. By Prof. FRIEDRICH UEBER 
WEC. Translated by Prof. C. S. Morris, of Michigan Uni- 
versity. Edited by Noah Porter, D.D., LL.D., late President 
of Yale College, and Philip Schaff, D.D. Vol. I.-Ancient 
and Medisval; Vol. Il.-Modern. 2 vols., 8vo, $5.00. 

In its universal scope, and its full and exhaustive literature of the 
Bubjeot, tXeberweg's "History of Philosophy" has no equal. The 
characteristic features of the work are the compendious presentation 
of doctrines, the survey of the literature relating to each philosophical 
system, biographical notices, the discussion of controverted historical 
points, and compressed criticisms of doctrines from the standpoint of 
modem science and sound logic. 

THE BRITISH QUARTERLY REVIEW.— "The work l3 concise and clear, exact 
and suggestive, comprelienElve and critical. It contains a complete presentation 
of tbe different pUlosopUcal scbools, and describes, with sufficient minuteness, 
the principal doctrines which belong to each system, and to subordinate branches 
of each system ; by wMcb means a distinct picture Is placed before the mind ot 
tbe reader. It meets at once the minds of the ordinary student and of the In- 
dependent Inquirer." 

THE N. Y. EVANSELIST.— "TaMng tbe whole togetber. It furnishes tbe most 
complete and reliable apparatus for tbc study of philosophy whlcb bas ever been 
placed In the hands of American students." 

REALISTIC PHILOSOPHY. Defended in a Philosophic Series. 
By JAMES McCOSH, D.D,, LL.D., President of Princeton 
College. Vol, 1.— Expository; Vol. 2.— Historical and Critical. 
2 vols.| 12mo, $3.00. 

In the first volume the principal philosophic questions of the day 
are discussed, including the Tests of Truth, Causation, Development, 
and the Character of our World. In the second volume the same ques- 
tions are treated historically. The systems of the philosophers who 
have discussed them are stated and examined, and the truth and error 
in each of them carefully pointed out, 

TH E N . Y. OBSERVER.—" Its style la so clear and direct. Its presentation of the 
whole subject is so natural and forcible, that many persons wbo habitually Ignore 
eiscussloDis of abstract topics, would be cbarmed into a new Intellectual Interest 
by giving Dr. McCosh's work a careful consideration." 

HARPER'S MAGAZINE.— "These eminently cogent and Instructive volumes 
are designed for exposition and defence of fundamental truths. Tbe distinct but 
correlated subjects are treated wltb equal simplicity and power, and cover In 
brief much of tbe ground occupied by larger publications, togetber with much od 
Inijecendent lines of thought that lie outside tbelr Dlan." 
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MODERN PHILOSOPHY. From Descartes to Schopenhauer and 
Hartmann. By Prof. FRANCIS BOWEN, of Harvard Univer< 
sity. 8vo, $3.00. 

The purpose of this book has been to furnish, within moderate 
compass, a comprehensive and intelligible account of the metaphysical 
Bystems of the great men who have been the leaders of European 
thought on philosophical subjects for nearly three centuries. Special 
treatises, such as Kant's "Critique" and Hartmann's "Philosophy 
of the Unconscious," are made the subjects of elaborate commentary, 
and expounded in all their leading features, with great care and 
minuteness. 

THE N. Y. EVENING POST.— " Excellent In every respect; clear, scliolarly, 
vlgoroQS, often vivacious, full of aoand learning, acute criticism, genial appreci- 
ation, and the best spirit of pUlosbph;," 

DESCARTES AND HIS SCHOOL. By KUNO FISCHER. Trans- 
lated from the Third and Revised German Edition, by J. P. 
Cordy, Ph.D., Professor of Pedagogics in Ohio University. 
Edited by Noah Porter, D.D., LL.D.^ 8vo, $3.50. 
Kuno Fischer has the rare art of combining French lucidity of 
exposition with German thoroughness and profundity. 

His volume on Descartes is divided into four parts : a general in- 
troduction ; the biography of Descartes ; an exposition and criticism of 
his system ; and an account of its development and modification by 
the occasionalists. 

PROF. GEORGE T. LADD.— "As done Into good and clear EngUali by Dr. 
Oordy, It lias a combination of excellent ((naUtles tbat can be found in no other 
similar work. It la at the same time exhaustive and not tedlona, popular In the 
best sense^f the word, and yet accurate and scholarly— a thoroughly readable, 
trustworthy, and Improving history of modem speculative thought." 

GERIVIAN PSYCHOLOGY OF TO-DAY. The Empirical School, 
by Th. RIBOT, Director of the Revue Philosophique. Trans- 
lated from the Second French Edition, by Jas. M. Baldwin, 
6. A., Fellow Princeton College. With a Preface by James 
McCosh, DD., LL.D. Crown 8vo, $2.00. 
The object of this book is to give an account of the valuable re- 
searches made in the field of psycho-physical inquiry by German in- 
vestigators, beginning with Herbart and his school, and continuing 
with the researches of Lotze, Muller, Weber, Helmholtz, Wundt, 
Fechner, and minor scientists. 

THE N. Y. SUN.— "A work likely to be made a text book In American Unl. 
versitles, this version offers for the flist time to English readers a conspectus of 
lontemporary German speculation on the relations of the mind to the brain. In 
this TOlame will be found discussed with admirable classification the discoveries 
Iheorles, and tendencies of such men as Herbart, Lotze, Fechner, etc." 
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AN OUTLINE STUDY OF MAN; or, the Body and Mind in One 
System. With illustrative diagrams. Revised edition. By 
MARK HOPKINS, D.D., LL.D., late President of Williams 
College. t2mo, $1.79. 

This is a model of the developing method as applied to intellectnal 
science. The work is on an entirely new plan. It presents man in 
his unity, and his several faculties and their relations are so presented 
to the eye in illustrative diagrams as lo be readily apprehended. 
The work has come into very general use in this country as a man- 
ual for instruction, and the demand for it is increasing every year. 

GENERAL S. C. ARMSTRONG, Prtnctpal Of Hampton Institute.— "laai 
glad ot the opportunity to express my lilgh appreciation of Dr. HopldnB' Outline 
Study of Kan. It lias done more for me personaUy than any book besides the 
Bible. More than any other It teaches the greatest of lessons, Tawyw thyself. For 
over ten years, I have made it a text book In the Senior Class of this school. - It 
Is, I think, the greatest and most useful of the books of the greatest of our Am- 
erican educators, Bev. Dr. Hopkins, and Is destined to do a great work In forming 
not only the Ideas but the character of youth In America and In other parts of the 
world." 

PROF. ADDISON BALLARD, Q^ Lafayette College.— "I have for years used 
Dr. Hopkins' Outline Study of Man, In connection with his Law of Laee, as a text 
book for our Senior Classes. I have done this with unfailing success and with 
increasing satisfaction. It is of Incalculable advantage to the student to come 
under the Influence, through his books, of this great master of thought and of style. 
X cannot speak of Outline Study in terms of too hearty commendation." 

THE LAW OF LOVE, AND LOVE AS A LAW; f. Christian 
Ethics. By MARK HOPKINS, D.D., LL.D., lata President 
of Williams College. 12mo, $1.75. 

This work is designed to follow the author's Outline Studiy of Man, 
As its title indicates it is entirely an exposition of the cardinal precept 
of Christian philosophy in harmony with nature and on the basis of 
reason. Like the treatise on mental philosophy it is adapted with 
unusual skill to educational uses. 

It appears in a new edition, which has been in part re-written in 
order to bring it into closer relation to his Outline Study of Man, of 
which work it is really a continuation. More prominence has been 
given to the idea of Rights, but the fundamental doctrines of tb« 
tieatisc have not been changed. 
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PSYCHOLOGY. By JAMES McCOSH, D.D., LL.O., President 
of Princeton College. I.— The Cognitive Powers. II.— Tiie 
Motive Powers. 2 vols.) 12mo. Sold separately. Each, 
$1.50. 

The fiist volume contains aa analysis of the operations of the senses, 
and of their relation to the intellectual processes, with a discussion 
of sense perception, from the physiological side, accompanied by ap- 
propriate cuts. A third of the hook is devoted to the Reproductive 
or Representative Powers, iucluding such subjects as the association 
of ideas, the power of composition, etc. , concluding with a discussion 
of the Comparative Powers. The second volume treats of the Motive 
Powers, as they are called, the Orective, the Appetent, the Impulsive 
Powers ; including the Conscience, Emotions, and WilL 

PROFESSOR WILLIAM DE W. HYDE, of Bowaoin College.— "The book 13 
written In a clear and simple style ; It breatlies a sweet and winning spirit ; and 
It Is Inspired by a noble purpose. In these respects It Is a model ol what a text 
book should be." 

S. L. CALDWELL, late FresiOent 0/ Vassar College.— "1 have read the book 
with much Interest. It is what was to have been expected from the ability and 
long experience of the author. The style la clear and simple ; the matter is well 
distributed ; it well covers the gronnd usually taught in such text books, and I 
am sure any teacher would find It a helpful guide in his classes." 

ELEMENTS OF PHYSIOLOGICAL PSYCHOLOGY. By 
OEORGE T. LADD, D.D., Professor of Mental and Moral 
Philosophy in Yale University. With numerous illustrations. 
8vo, $4.50. 

Professor Ladd's "Physiological Psychology" is the first treatise 
that has attempted to present to English readers a discussion of the 
whole subject brought down to the most recent times. It includes the 
latest disoovsries, aad by numerous and excellent illustrations and 
tables, brings before the reader in a compact and yet lucid form the 
entire subject. 

The work has three principal divisions, of which, the first consists 
of a description of the structure and functions of the Nervous System 
considered simply as a mechanism. The second part describes the 
various classes of correlations which exist between the phenomena of 
the nervous mechanism and mental phenomena, with the laws of these 
various classes. The third part presents snrh. conclusions as may be 
legitimately gathered or inferred conceri>x"s the nature of the human 
mind. 

PROF. WILLIAM JAMES In TTie STation.— ils erudition, and his broad- 
FJudedness are on a par with each other ; and his volome will probably for luan; 
years to come be the standard work of reference on the subject." 

THE SCHOOL JOURNAI "It Is Impossible In a brief notice to give any 

Adequate conception of the scientific character and practical application of thU 
admirable volume. In its class it stands alone among Amerlcpn books. Nn 
thorough student of psychology will rest satiafled until he owns a copy of this worfc?' 
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ELEMENTS OF MORAL SCIENCE, Theoretical and Practicai. 

By NOAH PORTER, D.D., LL.D., late President of Yale 

College. 8vo, SS.OOi 
This treatise is intended primarily for the use of college and uni- 
versity students, and is prepared with reference to the class-room. It 
is in two parts : the first treats with great fullness '■ The Theory qf 
Duty,'" and unfolds comprehensively the psychology of the moral 
powers and the nature of the moral relations. The second division, 
"The Pi'Mtiee of Duty or Btliies," takes up the different classes ot 
duties with a view to the practical application of the principles of 
moral science to the questions arising in every department of human 
actirity. In every respect President Porter's work is abreast of the 
time, and leaves no controverted point undefended. 

GEORGE S. WORMS, Professor of Ethics, University of 3IicMgan.~"I}mve 
read tlie wort with great Interest, and parts of it with enthusiasm. It Is a vast 
Improvement on any of tlie current text books of etUlcs. It Is tolerant and 
catlioUo In tone ; not superflclally, but soundly. Inductive In method and ten- 
dency, and rich In practical suggestion." 

E. G. ROBINSON, FresiOent Brown I7«i»ersi«j/.— "It has all the distinguish- 
ing marks of the author's work on ■ The Human Intellect,' is full and comprehen- 
sive In Its treatment, dealing largely with current discussions, and very naturally 
follows It as a text book for the class-room." 

JULIUS H. SEELYE, FreslOent Amlierst College.— "It is copious and clear, 
with ample scholarship and remarkable Insight, and I am sure that all teachers 
ot Moral Science will find It a valuable aid in their instructions." 

OUTLINES OF MORAL SCIENCE. By ARCHIBALD ALEX- 
ANDER, D.D., LL.D. 12mo, S1.50. 

This book is elementary in its character, and is marked by great 
clearness and simplicity of style. It is intended to lay the foundations 
and elucidate the principles of the Philosophy of Morals. It is widely 
used in colleges and other institutions of learning, and is specially 
adapted for students whose age, or the time at whose disposal, does 
not permit the use of the more extended and abstruse works on ethics 

THE THEORY OF MORALS. By PAUL JANET, Member of the 
French Academy. Translated under the supervision of 
President Noah Porter. 8vo, $2.50. 

Prof. Janet in this book gives us not only a clear and concise exam- 
ination of the whole study of moral science, but he has introduced into 
the discussion many elements which have hitherto been too much 
neglected. The first principles of moral science and the fundamental 
idea of morals the author describes with much precision, and presents 
an interesting and systematic exposition of them. 

SCIENCE.— "The book has lucidity and is full of learning. It la hardly extrav- 
Bgant to say that so clear and picturesque a treatise, in the hands of an alfert 
teacher, might save the study of ethics from its almost inevitable fate of being 
»ery dull." 
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FINAL CAUSES. Dy PAUL JANET, Member of the French 
Academy. With a Preface by Robert Flint, D.O., LL.O, 
From second French edition. 8vo, $2.50. 

PROF. FRANCIS L. PATTON, of Princeton Theological Seminary.— "I re- 
gard Janet's ■ Final Cansea ' aa Incomparably tbe beat tblng In literature on tbe 
sabject of wUcli It treats, and tliat It oagbt to be in tlie handa of every man who 
haa any Intereat In the preaent pliaaea of Hie tbelatlo problem. I have recom- 
mended It to my classes In the seminary, and make constant use o' It In my In- 
structions." 

NOAH PORTER, D.D., LL.D., late PreslOent of Tale CoUege.- -"lam deUgtited 
that yon have published Janet's ' Final Cauaes ' In an Improved form and at a 
price which brings It within the reach of many who deaire to possess It. It Is, In 
my opinion, the moat anggestlve treatise on thla Important topic which Is access- 
ible In onr langnage." 

THE HUMAN INTELLECT. By NOAH PORTER, D.D.. LL.D., 

late President of Yale College. With an Introduction upon 
Psychology and the Human Soul. 8vo, $5.00. 

The author has not only designed t& {nmish a text book which shall 
be sufficiently comprehensive and Boientv^c to satisfy the wants of the 
many students of psychology and speculative philosophy who are found 
in our higher institutions of learning, but also to prepare a volume 
which may guide the advanced student to a clear understanding and a 
just estimate of the questions which have perpetually appeared and 
reappeared in the history of philosophy. 

THE BRITISH QUARTERLY REVIEW.— "President Porter's wort, the result 
of thirty years' professional labor, la not only the moat Important philosophical 
work that has appeared In onr language since Sir William Hamilton's, bnt Ita 
Jorm aa a manual makea it invaluable to atudents." 

THE PRINCETON REVIEW.— "After a careful examination of this truly great 
work, we are ready to pronounce It the most complete and exhaustive exhibition 
of the cognitive f acultlea of the human soul to be found In our language, and, so 
far aa we know. In any langnage. The work is a monument of the author's In- 
sight, industry, learning, and judgment ; one of the great productions of our 
time ; an honor to our country, and a freah proof that genuine philosophy has not 
died out among us." 

ELEMENTS OF INTELLECTUAL SCIENCE. A Manual for 
Schools and Colleges. By NOAH PORTER, O.D., LL.D., 
late President of Yale College. Gvo, $3.00. 

This is an abridgment of the author's " Human Intellect," contain- 
ing all the matter necessary for use in the class-room, and has been in- 
troduced as a text-book in Yale, Dartmouth, Bowdoin, Oberlin, Bates, 
Hamilton, Vassar, and Smith Colleges ; Wesleyan, Ohio, Lehigh, and 
Wooster TJniversities, and many other colleges, academies, norm^ and 
high schools. 

THE NEW YORK WORLD.— "The abridgment Is very well done, the state- 
ments being terse and perspicuous. " 

THE NEW YORK TRIBUNE.— •■ Presents the leading facts of intellectoal 
Klence from the author's pohit of view, with clearness and vigor." 
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THE GROUNDS OF THEISTIC AND CHRISTIAN BELIEF. By 
Prof. GEORGE P. FISHER, D.D., LL.D., Professor o1 
Ecclesiastical History in Yale College. Crown 8vo, $2.50. 

FROM THE PREFACE " Tills TOlnme embraces a dlsonsslon of the evidence.. 

of both natural and revealed religion. Prominence is given to topics tiavlng 
ipeclal Interest at present from their connection with modem theories and diffi- 
culties. The argument of design, and the bearing of evolutionary doctrines 
on Its validity, are fully considered. I have sought to direct the reader Into lines 
of reflection which may serve to Impress him with the truth contained In the 
remart that the strongest proof ot Cihrlstlanlty is afforded by Christianity Itself, 
and by Christendom as an existing fact. I venture to Indulge the. hope that they 
may derive from It some aid In clearing up perplexities, and some new light upon 
the nature of the Cbnatlan faith and Its relation to the Scriptures." 

JULIUS H. SEELYE, PresiOent of AmTuerat College.—" I find It asl should ex- 
pect it to be, wise and candid, and convincing to an honest mind. I congratnlate 
you upon its publication, in which you seem to me to have rendered a high 
public service." 

PROF. JAMES O. MURRAY, (y Prtncetore CoZZcflre.—" The Volume meets here 
a great want, and meets It well. It Is eminently fitted to meet the honest doubts 
of some of our best young men. Its fairness and candor, its learning and ability 
In argument. Its thorough handling of modem objections— all these qualities fit It 
for such a service, and a great service It Is." 

ESSAYS ON THE SUPERNATURAL ORIGIN OF CHRISTIAN- 
STY. By Prof. GEORGE P. FISHER, D.O., LL.D., Professor 
of Ecclesiastical History in Yale College. 8vo, new and 
enlarged edition, $2.50. 

THE NORTH AMERICAN REVIEW.—" Able and BOholarly essays on the Super- 
natural Origin of Christianity, In which Prof. Fisher discusses such subjects as 
the genuineness of the Gospel of John, Baur's view of early Christian History and 
Literature, and the mythical theory of Strauss." 

THE NEW YORK TRIBUNE.— "His volume evinces rare versatility of intellect, 
with a scholarship no less sonnd and judicious In Its tone and extensive in ita 
attainments than It is modest In Its pretensions." 

TH E BRITISH QUARTERLY REVIEW.—" We know not Where the student wiU 
And a more satisfactory guide In relation to the great questions which have grown 
up between the friends of the Christian revelation and the most able of Its assail' 
Uts, within the memory of the present generation." 
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THE PHILOSOPHIC BASIS OF THEISM. An Examination of the 
Personality of Man, to Ascertain his Capacity to Know and 
Serve Cod, and the Validity of the Principle Underlying tho 
Defense of Theism. By SAMUEL HARRIS, D.D., LL.D., Pro- 
fessor of Systematic Theology in Yale College. 8vo, $3.50. 

Dr. Harris embodies in his work the results of his long meditation 
on the highest themes, and his long discusBion and presentation of 
these truths in the class-room. His fundamental positions are thor- 
oughly in harmony with soundest modem thought and most trust- 
worthy modem knowledge. 

THE INDEPENDENT.— "It Is rare tliat a ■worlc, whlcli la of necessity, so 
severely metapbyslcal In botli topics and treatment, is so enlivened by tlie 
varied contributions of a widely cultivated mind from a liberal course of 
reading. Els passionate and candid argument cannot fail to command tbe 
respect of any antagonist of the Atheistic or Agnostic scbools, who will take 
the pains to read his criticisms or to review his argument. In respect to coolness 
and dlgQity and self-possession, his work is an excellent model for scientists, 
metaphysicians, and theologians of every complexion." 

THE HARTFORD COURANT.—" Professor Harris' horizon-lines are uncon- 
tracted. His survey of the entire realm he traverses is aocurat«, patient, and 
considerate. No objections are evaded. No conclusions arc reached by saltatory 
movements. The utmost fairness and candor characterize his discussions. No 
more thoroughly sclentiflc work in plan or method or spirit has been done in our 
time. On almost every page one meets with evidences of a wide and reflec- 
tive reading, not only of philosophy, but of poetry and flotion as well, whlcn 
enriches and illumines the whole course of thought." 

THE SELF-REVELATION OF GOD. By SAMUEL HARRIS, 
D.D., LL.Di, Professor of Systematic Theology in Vale Col* 
lege. 8vo, S3.50. 

In this volume Dr. Harris presents a statement of the evidence of 
♦Jie existence of God, and of the reality of His revelation of Himself 
in the experience or consciousness of men, and the verification of the 
same by His further revelation of Himself in the constitution and 
ongoing of the universe, and in Christ. 

PROF. WM. G. T. SHEDD, D.D., In The Presbyterian Review.— "Snob, a 
work Is not brought out in a day, but is the growth of years of professional study 
and reflection. Few books on apologetics have been recently produced that will 
be more influential and formative upon the mind of the theological or philosophi- 
cal student, or more useful. It is calculated to influence opinions, and to influence 
them truthfully, seriously, and strongly." 

BISHOP HURST, in T?ie Northwestern Christian Advocate.— "We Aonotlmo^ 
a better work among recent publications than this one for building up old hopes 
and giving a new strength to one's faith. The book is thoroughly evangelic, 
fresh, and well wrought out. It Is a valuable contribution to our American 
tbeology." 
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